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The Occupational Health and Safety Administration (OSHA) reports that every year 4.1
million American workers are seriously injured from workplace accidents at an annual direct and
indirect cost estimated at hundreds of billions (OSHA, 2012). At the public level, actions to
reduce the workplace deaths, injuries, and associated costs in the form legislation. At the private
level, actions taken include implementing behavior based safety programs focused on various
ways of encouraging employee behaviors to reduce reported injuries. The most recent move to
drive down worker injuries focuses on the implementation of management systems by adopting
principles used to prevent product quality failure (Manzella, 1997).
While much has been written about the reasons to implement a system to manage safety,
no studies had been done on the possible alignment of theories behind managing quality with
those behind managing safety. To this end, building on the established theory of quality
management (ThQM) initially outlined by Anderson, Rungtusanatham, Schroeder, and Devaraj
(1995), as retested and refined by other researchers, this research applies principles associated
with the management of quality to the management of safety.
This research required adapting and adopting a path analytic model, survey questions,
and statistical analyses from the work done on the ThQM in order to assess whether it could be
applied to safety management. An on-line survey of 40 questions was used to test the seven

model elements. The surveys were distributed to quality and safety professionals represented by
the American Society for Quality (ASQ) and American Society of Safety Engineers (ASSE), for
a total of 143 completed surveys, with the largest number coming from manufacturing
organizations. Quality professionals were asked to indicate their level of agreement with the
presence of various quality elements within their organizations, while the safety professionals
were asked the same related to equivalent safety elements.
Analysis of responses yielded good internal consistency for the variables, and good
correlations between the quality and safety professional responses. Finding no statistical
differences between the quality and safety professionals allowed the data to be combined and
used in the development of a path model fitted to this data. The proposed fitted path model has
an r2 of .70 meaning that this model, which applies the same elements to both the management of
quality and safety, explains 70% of variance within the outcome variable of perceived client
satisfaction.
At a theoretical level, this study offers evidence that the organizational functions of safety
and quality can follow the same management model, broadening the understanding of the
ThQM, and advancing the research knowledge on this issue. At a practical level, the survey,
statistical analysis, and modeling techniques could be used to help identify and focus resources
on areas of weakness, and leverage strengths in the management of safety and quality to improve
client satisfaction. Improved client satisfaction from the perspective of quality means an
organization can better satisfy customers, while from the perspective of safety an organization
can better satisfy employees by reducing injuries. Both are desired outcomes.
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CHAPTER I
INTRODUCTION
The Occupational Health and Safety Administration (OSHA) reports that every year 4.1
million American workers are seriously injured, including an estimated 4,500 deaths from
workplace accidents. The annual direct and indirect cost from these serious injuries are
estimated at between $122 billion and $407 billion (OSHA, 2012). In response to these
staggering numbers, government, industry, and trade organizations have focused efforts on
eliminating, or at least reducing, the human and economic costs of these preventable injuries and
deaths by implementing various strategies to improve employee safety in the workplace.
Before proceeding, the term “safety” needs to be defined. Safety has different meanings
in different contexts. For example in structural engineering, safety can mean the amount of
overdesign built into structural members; in traffic engineering, it is placement of traffic control
signs and signals to minimize accidents while optimizing traffic flow; and in product design,
safety is meeting specified design criteria that reduces product failure. In the context of business
and industry, a working definition of employee safety is the condition where nothing goes wrong
and the employee suffers no injury (Roberge, 1999), or at least the possibility of an injury is
acceptably small (Hollnagel, 2013). Hollnagel stated that employee safety is managed through
the implementation of “methods, principles and practices that have been developed to identify
and eliminate (or attenuate) hazards” (para. 12). For the purpose of this study, worker injury and
illness are referred to simply as “injury.”
In an effort to improve worker safety in the United States, Congress passed the
Occupational Safety and Health Act of 1970, as administered by OSHA. In it, all employers are
required to meet OSHA regulations and to “provide a safe and healthful workplace for their
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employees” (OSHA, 2005, para 1). In order to demonstrate that the workplace is safe, OSHA
uses two general approaches. One is through required annual reporting to OSHA of injury rates
for all employers that hire more than ten employees during a given year. The second way is
through workplace inspections performed by OSHA inspectors. The inspection schedule is set
based on a rotating schedule covering all facilities, as well as targeted inspections of facilities
that report unusually high rates of injuries. OSHA inspections may result in enforcement action,
including the generation of a citation and penalty (OSHA, 2002).
The implementation of OSHA has led to a shift in the management of safety from
informal safety programs that were implemented at a company’s discretion, to a de facto safety
program focused and directed at meeting the legally enforceable requirements as administered by
OSHA (Gray & Scholz, 1993; Wachter, 2011). As a result of the new regulations, safety
management took two general directions. One was to manage safety by focusing on meeting
OSHA’s technical and training requirements in order to avoid penalties and enforcement actions.
An example of the technical requirement is the installation of a structural guard around fan
sheaves and belts for the purpose of preventing worker exposure to this hazard. An example of a
training requirement is for an organization to administer and document employee training on the
use of safety equipment to neutralize all sources of energy when cleaning injection molding
equipment. A second way to reduce OSHA scrutiny is generally labeled as Behavior Based
Safety (BBS) that applies the science of behavior to worker safety performance (Cambridge
Center for Behavioral Studies, n.d.). BBS attempts to change the behavior of the worker through
positive feedback for demonstrating safe behavior and negative feedback for unsafe behavior in
the attempt to reduce the severity and number of worker injuries. BBS attempts to implement a
control for generally takes two forms, including employees receiving a tangible reward for
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reducing the number of reported injuries or by immediate peer feedback focused on changing
worker behaviors that put them at-risk for an injury (Agraz-Boeneker, Groves & Haight, 2007;
Geller, 2004; Krause, Sellers, & Horn, 2001; OSHA, n.d.).
There are advantages when management focuses on meeting the OHSA safety
regulations. One advantage is that “management by regulation” requires little planning; it is a
matter of doing what is required and not doing what is in violation, with program success being
measured by the degree of compliance (Wachter, 2011). Another advantage is that it focuses the
organization’s safety management resources. It becomes a safety program maintaining
regulatory compliance, with program changes based on the latest governmental requirements,
and corrective and improvement actions taken to meet the findings of the most current
governmental inspection (Hale, Borys, & Adams, 2013). This makes for a program that keeps
the organization within regulatory compliance, but does little to customize its safety management
to the organization’s true needs.
There are also several disadvantages to management by regulation, however. One
disadvantage is rooted in the regulatory process. Regulations are written to address past failures,
and come about very slowly (between three and twelve years), so they cannot address immediate
safety threats posed by advancing technologies (Gray & Scholz, 1993.). Another is that
regulations are minimum technical safety requirements, and merely following minimum
regulatory requirements does not result in a culture of safe work (Wachter, 2011). Similarly,
safety programs focused on meeting regulations result in safety becoming a separate
management function that does “not contribute to company goals and objectives” (Hill, 2006, p.
64). Lastly, using government safety inspections to direct improvement actions has at best a
temporary effect, and at worst, no effect on reducing injuries (Mendeloff & Gray, 2005;
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Haviland, Burns, Gray, Ruder, & Mendeloff, 2012; Yorio, Willmer, & Haight, 2014). In
general, managing by regulation means safety is directed by an entity outside of the organization,
so it cannot be tailored to meet the cultural, financial, and operational needs of an organization.
Like managing safety by meeting regulations, there are a number of advantages and
disadvantages to BBS programs. One advantage is that BBS programs typically generate
enthusiasm and interest in reducing the number of injuries throughout the organization
(Michigan Municipal Workers’ Compensation Fund, n.d.). Safety incentive programs also
demonstrate the importance that top management places on safety in that money is spent on
rewards to encourage a reduction in the injury rate (Michigan Municipal Workers’ Compensation
Fund, n.d.). Another is that it encourages peer pressure for employees to watch and encourage
each other to reduce the reported numbers of injuries (Hill, 2006; Wright & Barker, 2012).
These programs do work well at reducing the numbers of injuries when there is substantial
publicity about the program, when the rewards generate interest, and workers feel empowered
when they can take actions to achieve positive consequences.
There are a number of criticisms of BBS programs as well. One is that BBS programs
focus are often measured by the “lagging” indicator of counting and correcting past injuries and
past behaviors, rather than focusing on the “leading” indicators of looking for and correcting
problems that may result in a future injury (Agraz-Boeneker et al., 2007; Geller, 2004; Krause et
al., 2001; Manuele, 2009; OSHA, n.d.). Further, there is evidence that BBS program based on
peer feedback does not reduce safety incident occurrences (Agraz-Boeneker et al., 2007).
BBS programs that rely on a tangible reward work very well at reducing the numbers of
reported injuries, but often result in employees not reporting injuries for the expressed purpose of
maintaining eligibility for a reward, often referred to as "bloody pocket syndrome." This is when
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an employee will hide rather than report an injury, to maintain eligibility for a prize (Hill, 2006;
U.S. Government Accountability Office, 2012; Wright & Barker, 2012). BBS programs that
focus on worker behaviors have at least three disadvantages. One way it is viewed as spreading
mistrust among workers because it can be interpreted as peers both watching and telling on each
other for unsafe behaviors (Eckenfelder, 2004). A second way is by isolating safety from other
worker roles because no other job function focuses on watching and judging peer actions (2004).
A third way is that it is a method of blaming workers for problems of the system and in that way
avoids spending any money or resources on fixing the true procedural or equipment cause
(Howe, 2001; Railroad Workers United, n.d.; United Steel Workers, 2010). The result is that
BBS can nurture a work culture that focuses on blaming the worker for safety problems.
A more recent method of improving safety and reducing workplace injuries is through the
implementation of a formalized safety management system (SMS) that has been designed by a
number of national and international associations to fit a wide variety of organizations. An SMS
is described as a method of following a systematic, specific and comprehensive process to
proactively manage safety risks in the workplace (Transport Canada, 2001). Organizations that
adapt such programs do so for a variety of reasons, including protecting the workforce from
injuries, reducing costs associated with workplace injuries, and meeting a customer requirement
for having a SMS.
As with management by regulation and BBS programs, there are advantages and
disadvantages to SMSs. One advantage is that implementing an SMS moves an organization
away from the reactive study of individual “safe” or “unsafe” acts and focuses on correcting
causes of injuries after injuries have occurred to that of management through a systems approach
to safety requiring input and actions by many components of an organization thereby involving
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the whole organization (Wachter, 2011). Another advantage includes standardizing how safety
is managed from company to company and across international borders, because organizations
that adopt the standards are all following the same safety management guidelines (Dunmire,
2014).
Of course, there are disadvantages to implementing an SMS, as well. One is that they
require maintenance of documents and records to assure that they are accurate and current. The
time spent on maintenance can overwhelm the system, taking time away from the true focus of
the program, which is hazard identification and elimination (International Labour Organization,
2011). Another disadvantage is that SMSs rely heavily on system audits that review the
organization’s safety management process against the SMS to which it subscribes. This can lead
to a management obsession with preparing documents for the next audit, rather than using the
safety management process to improve employee safety. This results in reactive program
management by either focusing on preparing for the next program audit or by waiting for the
next set of audit findings to set program objectives (Blewett & O’Keeffe, 2011). Implementing
an SMS does little to integrate safety into the organizational culture and can become just another
set of requirements that an organization must meet to stay in business.
Statement of the Problem
While well-meaning safety programs are enacted to prevent injuries in the workplace,
they often result in deflecting the intent of the true focus of a safety program from that of
reducing injuries in the workplace focusing on non-essential functions meeting requirements
foreign to other business functions including: (a) rewarding employees for hiding injuries, (b)
workers surveilling each other for breaches in safe conduct, or (c) spending resources on
maintaining a bureaucracy in the name of safety while ignoring its intended purpose of
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preventing injuries. Redirecting safety to fulfill non-essential and non-recognizable functions
perpetuates safety as a non-core business obligation that is present to prevent governmental fines
or sanctions, but extraneous to businesses functions. The schism between safety and the broader
manufacturing culture perpetuates safety as an encumbrance and not an aid to business
functioning.
The integration of quality into business functions is a good model for the integration of
safety, and there is commonality between the management of quality and the management of
safety (Behm, Veltri, & Kleinsorge, 2004; Das, Pagell, Behm, & Veltrin, 2008; Deming, 1986;
Manuele, 2003; Maxfield, 2010; Manzella, 1997; Veltri et al., 2013). Behm et al. (2004, p. 22)
made the case that four categories of “prevention, detection, internal failures, and external
failures” used to drive decision-making and operating action for managing quality can be directly
applied to managing safety. In Veltri et al. (2013, p. 121) the summary of studies of safety and
operations, including quality identifies, “positive synergies between safety and operations.” Das
et al. (2008) stated that there is evidence that links safety perceptions with quality outcomes.
Maxfield (2010) described an organizational culture of employee accountability beginning with
safety and then cascading to quality and other areas. Manzella (1997, p. 27) stated that the
“Principles that drive an organization to overall excellence are the same principles by which
safety excellence can be achieved.” Further, Deming (1986, p. xi), the person who was
instrumental in directing the product quality movement in the USA and Japan, wrote that “All
industries, manufacturing, and service are subject to the same principles of management” by
extension, including the management of safety. Manuele (2003) restated the work of Deming’s
quality management principles by replacing the word safety for the word quality and found that
the statement remained true.
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If a model of the management of quality and safety were shown to contain the same
concepts, this would move the safety and quality narratives from that of their shared similarities
to that of theoretical conjoining, which would allow for empirical testing (Popper, 1978). Where
studies were found describing and testing theories of the management of quality (Anderson,
Rungtusanatham, & Schroeder, 1994; Douglas & Fredendall, 2004; Fisher, Barfield, Li, &
Mehta, 2005; Fisher, Elrod, & Mehta, 2011; Grandzol & Greshon, 1998; Khan, 2010;
Rungtusanatham, Forza, Filippini, & Anderson, 1998; Rungtusanatham, Ogden, & Wu, 2003;
Zu, Fredendall, & Douglas, 2008), and papers were found calling for the joining of the
management of safety and quality (Beckerhagen, Berg, Karapetrovic, & Willborn, 2003,
Institution of Occupational Safety and Health, 2015; Manuel, Santos, & Silva, 2014; Raišiene,
2011; Simon, Bernardo, Karapetrovic, & Casadesus, 2013; Vadastreanu, Bot, Maier, & Maier,
2015; Zen, Lou, & Tam, 2006; Zutshi & Sohal, 2005), no studies were found proposing a
common theory for the management of both quality and safety.
Study Purpose and Research Questions
Many studies have examined a proposed theory of the management of quality following
seven general constructs, concepts, and relationships (Anderson et al., 1994; Anderson,
Rungtusanatham, Schroeder, & Devaraj, 1995; Fisher et al., 2005; Grandzol & Greshon, 1998;
Rungtusanatham et al., 1998; Rungtusanatham et al., 2003). Most of these studies proposed that
the development of the theory of the management of quality should be expanded to other areas of
management (Anderson et al., 1994; Anderson et al., 1995; Rungtusanatham et al., 1998;
Rungtusanatham et al., 2003). My study adapts the developing theory of the management of
quality to include another area of management—that of safety.
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The idea of linking the business practices of quality and safety is not new and was
identified by Deming, who stated that “Safety, like quality, improves when we improve the
system … The quality of work life will improve when management views safety as the results of
their management system rather than treating accidents as a special occurrence outside their
management system” (as cited in Rahimi, 1993, p. 3). McGinley (2010) stated that quality and
safety would be stronger values within the organization if their management were in harmony
rather than disconnected.
While there are many similarities between the organizational functions of quality and
safety management, there is a major difference in focus between them: quality is focused on
improving the product or service provided to the customer (Chiarini, 2011), and safety is focused
on improving the conditions that exist in producing the product or service (Maxfield, 2010).
While the focus is different, the means of achieving both is the same: improving the process of
product production. Both the quality and safety functions add value to the organization; quality
increases the value of the product by increasing revenue through savings or increased sales, and
safety increases the value of the product by decreasing costs associated with injuries. The end
user that benefits from the increase in product value by the quality and safety functions is defined
as the client (Herrero, Saldaña, Manzanedo del Campo, & Ritzel, 2002; Lawton, 1993). In this
study, the client includes both the external customer and the internal employee as recipients of
improvements in the quality and safety of the organization’s processes, products, and services.
The purpose of this study is to find if the evolving theory of the management of quality
could be generalized to other areas of management beyond that of only quality and reconsidered
as a general theory of the quality of management (ThQM) that includes the management of
safety. While many researchers have written about the inherent improvements of the
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management of quality with that of safety (Asif, Fisscher, de Bruijn, & Pagell, 2010; Hill, 2006;
McGinley, 2010; Veltri et al., 2013), no researchers have studied the existence of linkages
between them. Although safety and quality have been viewed as different organizational
functions, my study is meant to test the level of linkage between them.
The research questions are as follows:
1. To what extent do quality program professionals perceive the presence of quality
management constructs within their organization?
2. To what extent do safety program professionals perceive the presence of safety
management constructs within their organization?
3. What differences in perceptions regarding the presence of the management constructs
exist between quality and safety professionals?
4. To what extent does the perceived presence of quality and safety constructs predict
perceived levels of client (customer and employee) satisfaction?
Conceptual Frame
The path model based on other research (Anderson et al., 1994; Anderson et al., 1995;
Fisher et al., 2005; Rungtusanatham et al., 1998; Rungtusanatham et al., 2003) and adapted to
overlay the leadership and management of quality with leadership and management of safety is
shown in Figure 1. Path analysis, a special case of Structural Equation Modeling (SEM), offers
an order and sequence to a system of relationships. The constructs of the path model are
identified in the rectangular boxes with solid line connectors and arrows indicating the order and
relationships between them.
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Figure 1. Conceptual Path Model of the Mutualistic Relationship between the Leadership and
Management of Quality and Safety, created by Ladewski (2016) as adapted from Anderson et al.,
1994.
a
Client represents the interests of the employee for safety and the customer for product quality
(Herrero et al., 2002).
In order to study the safety-quality connection, modifications were required to the
original Anderson et al. (1994) model, construct definitions, and survey questions. The
modifications were required because the research on quality has evolved since 1994 and to
accommodate the expansion of the proposed ThQM to include the leadership and management of
safety. The modifications to the Anderson et al. (1994) work was based on research published
after the original 1994 work furthering the development of a model for quality management
(Anderson et al., 1995; Douglas & Fredendall, 2004; Douglas & Judge, 2001; Fisher et al., 2011;
Grandzol & Greshon, 1998; Zu et al., 2008).
Both the Figure 1 diagram and descriptions offered in this section were adapted from the
proposed model of the “Theory of Quality Management” (ThQM) underlying the Deming
Management Method” (Anderson et al., 1994, p. 481). The ThQM model was based on a
summary developed by a Delphi panel of experts assembled by Anderson et al. (1994) to
operationalize Deming’s (1986) “14 Points of Management.” The panel distilled Deming’s “14
Points of Management” into constructs, concepts, and linking relationships that became the basis
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for the Anderson et al. (1994) model of the ThQM. The adapted model and definitions link
safety with quality to show the proposed mutualistic relationship between the management
constructs. It should be noted that ThQM is a yet unproven theory, but there are many studies
adding to its generalizability (Anderson et al., 1995; Douglas & Fredendall, 2004; Fisher et al.,
2005; Fisher et al., 2011; Khan, 2010; Rungtusanatham et al., 1998; Rungtusanatham et al.,
2003; Zu et al., 2008).
In the Figure 1 model, the first cell in the conceptual framework model is titled
“Leadership in Managing Quality and Safety” and is based on the Anderson et al. (1994)
construct titled “Visionary Leadership.” The construct definition was modified to broaden the
construct from “transformational” leadership (p. 482, 1994) to include transactional leadership
(Zu et al., 2008; Fisher et al., 2011) as described by Burns (1978). The construct of “Leadership
in Managing Quality and Safety” represents the common vision of top management that cascades
through the model, setting the tone for the organizational culture including safety and quality.
Anderson et al. (1994) described leadership as defining, communicating, and implementing a
plan of action that inspires and motivates the entire organization. Schroeder et al. (2008) and Zu
et al. (2008) described leadership as adapting to the organization’s needs. This type of
leadership is contingent on member needs and balances and adapts to fit with the task and
circumstances (Morgan, 2007). Contingent leadership can include different management
approaches within the same organization.
The constructs of “Communication and Cooperation” and “Workforce Management” are
driven, focused, and funded by upper management’s vision and support. “Communication and
Cooperation” and “Workforce Management” are the manifestation of direction and support of
the “Leadership in Managing Quality and Safety” into the organization. “Communication and
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Cooperation” and “Workforce Management” could be described as the sum of both the internal
and external interactions along with adaptations made to both maintain the current methods used
in production of the goods and services and implement new technologies, techniques, and
processes to nurture continuous improvement. “Communication and Cooperation” represents the
organization’s culture of how organizational actors interact within and without of the
organizational system and is an expansion of the Anderson et al. (1994) model emphasizing two
way communication in addition to cooperation with internal and external organizational actors
(Zu et al., 2008). “Workforce Management” is an expansion of the Anderson et al. (1994)
construct focused titled “Learning.” “Workforce Management” focuses on learning at all levels
in the organization, but is broadened by the application of learning into other areas including
decision making, teamwork, development of goals, and methods of achieving goals (Zu et al.,
2008).
The construct “Process Management” is defined by the methods and technologies used in
the production of the organization’s goods and services. The Anderson et al. (1994) construct
focused only on meeting quality standards, but Zu et al. (2008) refocused this construct on
mistake proofing processes. While it is limited by the methods and behaviors for safety and
quality used in the production of the organization’s goods and services, it is unlimited in how it
can use the methods and behaviors in adapting to new challenges from inside and outside the
organization (Anderson et al., 1994). “Process Management” is the bridge between how the
organization’s culture translates the construct of “Leadership in Managing Quality and Safety”
into improving operating methods along with organizational actors’ commitment to performing
their tasks. The Anderson et al. (1994) construct titled “Process Management” was kept, but the
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description of its underlying concepts was adjusted to make room for both quality and safety in
the construct.
The Anderson et al. (1994) constructs of “Continuous Improvement” and “Employee
Fulfillment” represent the evolutionary adaptations made to the operating methods and culture to
improve both methods and align workers with leadership’s vision and direction. “Continuous
Improvement” is best represented as a helix of improvements moving through time.
“Continuous Improvement” follows the cycle of “plan, do, check and act” that represents “better
and better quality, [with] less and less variation” (Deming as cited in Anderson et al., 1994, p.
488). The “plan, do, check and act” cycle includes deciding what to do, doing it, implementing
it, and then testing the system to determine its level of success (Deming, 1986). Though the
“plan, do, check and act” cycle was originally focused on improving quality, it is completely in
alignment with improvements in worker safety (Manuele, 2003). The Anderson et al. (1994)
construct titled “Continuous Improvement” was kept, but the underlying concepts were modified
to emphasize more of an aggressive approach to improvements in all aspects of operations.
“Client Focus” represents an organization’s orientation on meeting the needs of its employees for
safety and its customers for quality in producing and supplying goods and services. “Client
Focus” is based on the Grandzol and Greshon (1998) construct of “Customer Focus.”
“Client Satisfaction” represents a common measurement for both quality and safety and
is based on the Anderson et al. (1994) construct of “Customer Satisfaction.” If the external
customer is not satisfied with the quality of the product, the customer would seek another
supplier. If the employee is concerned about their personal safety, they are distracted from their
role resulting in a reduction in their “band width” at the cost of some measured reduction in
quality and productivity (Maxfield, 2010; Mullainathan & Shafir, 2013; Senge, 2006). The
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resulting reduction in quality and productivity will result is some effect on the final product and
customer satisfaction. The Anderson et al. (1994) construct titled “Customer Satisfaction” was
changed to “Client Satisfaction” to broaden the construct to allow inclusion of both quality and
safety in this construct.
The linkage between all the constructs of my proposed model of the ThQM is shown in
the Figure 1. The formal streams of information are represented by solid lines showing the
stream of information within an organization and the causal relationships between the model’s
constructs (Streiner, 2005). The solid lines represent the formal uni-directional message
espoused by leadership as it is adapted and implemented by the organization.
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Table 1 offers a summary of the terms and definitions used in my study.
Table 1
A Description of the Components of the Mutualistic Relationship between Quality and Safety
Construct

Definitions

Leadership in
Managing Quality
and Safetya

The leadership role establishes, leads, supports, and accepts responsibility for quality and
safety practice in the organization. The assessment of leadership effectiveness includes
improvements to quality and safety outcomes. The challenge for leadership is to meet
changing needs in the organizations quality and safety processes as driven by client
satisfaction.

Communication
and Cooperationb

The propensity of the organization to engage in non-competitive activities for the
improvement of quality and safety as defined and modeled by leadership. This is done
by maintaining open communication between the organization’s employees and the
internal and external clients.

Workforce
Managementb

Employees are involved in quality and safety decisions. There is organizational wide
training on quality and safety and capability to recognize and nurture the development of
its skills, abilities, and knowledge base for improving quality and safety as defined by
the organization’s leadership.

Process
Managementb

The set of activities and behavioral practices emphasizing mistake-proofing processes.
Data and preventative maintenance is used to manage processes, meet schedules, and
maintain high working standards.

Continuous
Improvementc

The propensity of the organization to vigorously pursue incremental and innovative
improvements in quality and safety of the processes, products, and services.

Client Focus

“The degree to which the organization’s [employees and customers] continually perceive
that their needs are being met by the way the organization’s products and services are
designed and produced” (Grandzol and Greshon, 1998, p. 103).

Client Satisfactiond

The degree to which an organization meets the expectations for product or service
quality of its external clients (customers) and expectations for job safety while engaged
in the production of the product or service by its internal clients (employees).

Note. Created by Ladewski (2016) as adapted from A Theory of Quality Management Underlying the Deming
Management Method, by Anderson et al., 1994, p. 480.
a
The construct and definition was excerpted from Anderson et al. (1994), Fisher et al. (2011), and Zu et al. (2008).
b
The construct and definition was excerpted from Anderson et al. (1994) and Zu et al. (2008).
c
The construct and definition was excerpted from Anderson et al. (1994) and Douglas & Judge (2001).
d
The construct and definition was excerpted from Anderson et al. (1994).
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Methodology
This study is a quantitative study of safety and quality practitioners utilizing surveys
tailored for both groups. The survey questions originated from research on the ThQM, but
amended to adjust for terminology differences between safety and quality practice.
Quality and safety practitioners are defined as those who plan, organize, coordinate,
command, and control these respective business areas of influence. The safety practitioners in
this study came from the membership listings of the “American Society of Safety Engineers” and
“American Industrial Hygiene Association.” The quality practitioners came from the
membership listings of the “American Society for Quality.” The idea of linking the management
of safety with quality was tested by adapting the work of others to the development of the ThQM
survey instrument. The surveys for administering to quality and safety professionals were
adapted from the work of Anderson et al. (1995), Douglas and Fredendall (2004), Fisher et al.
(2011), Grandzol and Greshon (1998), and Zu et al. (2008).

The survey was distributed on line

using Qualtrics®, and the survey results analyzed using SPSS® and Mplus statistical software.
The results from the quality and safety professional surveys was analyzed using path analysis in
an SEM framework followed by a comparison of the standardized path coefficients to determine
the strength of the causal relationships within the Figure 1 model.
Chapter I Summary
In response to the numbers of injuries in manufacturing, the government passed
legislation mandating workplace programs that focus on reducing injuries and reporting injury
rates. Initially, industry’s response was focused on meeting regulatory requirements, which
included implementing changes in equipment installations, developing procedures, and
performing training with the goal of reducing the numbers of reported workplace injuries. A
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recent development in the management of safety is the adoption of an SMS modeled after wellestablished quality management programs. While there are hypothesized linkages between
quality and safety management programs, there have been no studies measuring the presence or
depth of any linkage between them following any theory of the management of quality.
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CHAPTER II
LITERATURE REVIEW
The literature review tracks the common roots of safety and quality in early
manufacturing, their divergence during the industrial revolution, and the beginnings of their
rejoining in the late 20th century. The review supports the position that worker safety and
product quality share more similarities than differences.
The History of Quality and Safety Management in the Workplace
Before the industrial revolution, the concepts of “product quality” and “worker safety”
both resided within the craftsman who created unique products by hand. Early documented
recognition of product quality began in the 13th century as a function of craftsman guilds
(American Society for Quality, n.d.). The guild established standards for the quality of wool
used in fabrics for different classes of clients, requiring craftsman to mark their wares according
to the level of the level of product quality, in order to assure that the lower and middle classes
did not receive the highest quality fabrics and dress “above themselves” (Lambert, n.d.). Early
recognition of worker safety was made by Pliny the Elder (first century, C.E.), who identified the
hazards posed to workers by zinc and sulfur dust, and prescribed the use of an animal bladder
face mask for the protection of workers from this dust. Brunelleschi, who in the 13th century,
C.E. engineered and built the dome of the Florence Cathedral, Il Duomo di Firenze, recognized
the importance of keeping skilled workers safe by watering down his workers’ lunch wine and
placing safety nets under work areas to catch falling masons (PBS, n.d.).
The late nineteenth and early twentieth century ushered in the “industrial revolution.” It
was based on a move away from using hand crafted production to produce a unique product
toward the “factory system” of mass production using powered equipment to produce many
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products that look the same and are built with interchangeable parts (Souza, n.d.; Thompson,
2003). This change forced a craftsman to channel from autonomous complex work to a single
specialized task in the production process (ASQ, n.d.). The quality of the product was
determined by the skill of the workman, but the quality of the product was determined by the
newly formed quality department, which was staffed by the new category of worker called the
“inspector.” This system fostered the view that the focus of production was to put out as many
products as possible, and it was the quality department’s function to glean out defective products
before reaching the customer. If poor quality products were released to the customer, the quality
department was held accountable for not sorting out the defective parts rather than the production
department that produced it. The principle that the quality department was responsible for
inspecting quality into the product would remain the prevailing view of manufacturing, with the
exception of Walter Shewhart of Bell Laboratories, who in 1931 and 1939 wrote descriptions of
how to check for system variability and improve reliability. The value of his work would not
become recognized until the United States entered WWII (ASQ, n.d.).
The move to the “factory system” was further honed by a theory of management based on
the principles of “Scientific Management” (Taylor, 1910), and the implementation of mass
production practices for the manufacture of automobiles as implemented by Henry Ford and
generally titled “Fordism” (Souza, n.d.). There is strong linkage between “Scientific
Management” and “Fordism,” in that they were contemporary ideas with their origins identified
as 1911 and 1914 respectively (Stamm, Neitzert, & Singh, 2009) with Fordism described as
“essentially [Scientific Management] plus mechanization” (Lipietz, 1997, p. 2).
Scientific Management (Taylor, 1910) was instrumental in further transforming
craftsman production to mass production based on applying science to the analysis, planning,
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and coordinating production tasks in advance of beginning work. It is composed of four
elements: (a) developing a scientific approach to each element of a man’s work rather than
working based on a “rule of thumb,” (b) specialization by scientifically training, teaching, and
developing each worker, rather than allowing the worker to develop on his own, (c) cooperation
between management and workers to ensure that work is done most efficiently and any benefits
from improvements goes to the worker, and (d) selecting workers best suited to the job (Backer,
1998; Taylor, 1910).
“Fordism” was defined by its transactional organizational structure (Bolman & Deal,
2008; Bush, 2003). It is typified by wages tied to employee work output, large capital
investment to assure high production volumes, the assembly line structure that employed many
people to perform specific tasks, a hierarchical organizational structure with the leaders making
decisions and workers performing highly specialized repetitive tasks, a system of consumption in
both manufacturing and by the consumer, and a political and social system to support
consumption both in manufacturing and by the consumer (International Labour Organization,
2011; LeLong, 2012; Souza, n.d.; Thompson, 2003). It is self-perpetuating in that low product
life due to poor quality results in high product turn over, resulting in high demand for
replacement products, resulting in high product output at a low cost, resulting in reinforcing the
consumers’ purchase of replacement products. London, an American economist in 1932, coined
the term “planned obsolescence” to describe this self-perpetuating demand cycle, and deemed it
a sensible method of escaping the worldwide depression that was occurring at that time (London,
1932).
The strength of “Fordism” is the division of labor and producing great volumes of the
same products at a lower cost than was done by the craftsman. Where the craftsman was
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responsible for all aspects of manufacturing, including quality control and safety involved in the
production of a one-of-a-kind product, “Fordism” divided up responsibilities into multiple subelements of specialization with decisions residing in upper levels of the hierarchy of the
organization, e.g., the product quality is the responsibility of product quality department, and
worker safety is the responsibility of the safety department. The link between the strength and
weakness of specialization and the mass production is summarized by Ford (2005), “Any
customer can have a car painted any colour that he wants so long as it is black” (para. 223).
Concurrent with the “industrial revolution” and the “factory system” was the recognition
by labor groups of an increase in worker injuries in the newly developing mass production
environment. The labor groups pressuring of state governments resulted in the funding of
studies looking at worker injuries. The studies attempted to be balanced, but were stunning in
the numbers and descriptions of a full range of accident outcomes to men, women, and children
working in mines, textile mills, foundries, and food processing facilities. In 1907, journalist
Hard reported that in that year, 1200 men or 12% of the workforce in the steel industry were
either killed or injured from molten steel spills or entanglement in rotating powered equipment
(MacLaury, n.d.). As a result, states took measures to improve safety and to reduce injury
impacts. There were three approaches to improving safety by state governments, beginning with
reporting injury types and numbers to help develop legislation that was intended to reduce the
numbers of accidents to a publically tolerable level. Safety legislation at the state level was
passed starting in 1877 with Massachusetts, followed within a few years by nine other states
(MacLaury, 1981). The legislation required actions to be taken by employers including reporting
of injuries, inspections of safety in factories by state labor officials, and provisions for reducing
worker health hazards, including requiring the installation of machine guards. The effort to
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impact workplace injuries through the well-intentioned efforts by states was fragmented and
underfunded, and was meant to show that government was concerned about worker safety, rather
than a means to force industry to make changes. Further, the prevailing view was that 95% of
accidents were caused by human error, putting the blame on the worker (MacLaury, n.d.).
In 1908, the “Pittsburg Survey” looked at the effect of industrial accidents in Allegheny
County, PA and reported the impact of workplace injuries on workers and their families
(MacLaury, 1981). A major finding was that the families of workers who were casualties of
work bore the economic impact, even though most of the injuries were identified as caused by
the employer’s negligence. As an extension of the Populist movement at the time, the authors of
the survey thought that social equity should move the burden of payment for the injury from the
employee’s family to the employer. The idea was that this would result in an incentive for
employers to improve working conditions to reduce workplace injuries. To this end, the states
began enacting an insurance fund, funded by employers to pay injured workers, and by 1921,
most states had implemented “Workers Compensation” legislation (1981). The fund was set up
so that employers would pay into the fund based on their rate of injuries, so a company with
fewer injuries would pay less into the fund than one that had a higher injury rate. The fund had
little effect on improving worker safety because the premiums to fund the program were so low
they proved to be of little economic incentive to improve workplace safety by employers.
Industry’s response to the focus by organized labor and the public on injuries was to use
the “Fordism” model used in production and form a specialized department tasked with
improving worker safety (safety department). There are a number of examples of industry
voluntarily developing methods to improve worker safety. One was U.S. Steel, which in 1912,
identified and developed workplace safety standards to prevent slips and falls caused by working
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surfaces; these standards are similar to those in place today. Similarly, between 1911 and 1914
Eastman Kodak and Midvale Steel implemented programs directed at the recognition and
investigation of injuries for the purpose of preventing and eliminating the conditions that caused
injuries (Ferguson, 1996). An outgrowth of industry’s interest in safety was in the establishment
of the “National Safety Council” in 1913, a special interest group whose mission was to facilitate
the pooling of voluntary safety programs for various industries and disseminate this information
to all members (Aldrich, 2001). The voluntary standards, along with the pooling and
communication of injury data, became the backbone for the management of newly formed safety
departments. Since, early safety management was voluntary and fragmented there was not a
uniform method of safety program implementation through all industrial facilities.
Between the 1920’s and 1970, no literature could be found indicating that there were any
major changes in the way worker safety was managed by either the private or public sectors.
This was likely due to the Great Depression, which resulted in an unemployment rate of 20%,
along with a steep decline in manufacturing output. The Depression began in 1929 and
effectively ended with the outbreak of WWII, at which time millions of Americans were put to
work either fighting or producing war materials (History, 2009).
With the U.S. entering WWII, there was a major shift in the importance of quality in
manufacturing. The U.S. government needed to assure that the materials and munitions
themselves did not result in soldier casualties. As a result, the U.S. government turned to the
1924 work by Shewhart, and began the practice of awarding war material contracts based on
conformance to Shewhart’s quality standards. However, after WWII, quality again took a back
seat to quantity (ASQ, n.d.), and would not become a priority again until Japanese manufacturing
challenged U.S. manufacturing during the 1970’s and 80’s. Ironically, the Japanese gained their
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competitive advantage by adapting Shewhart’s quality management principles ‒ the same
principles that were used by the U.S. to defeat the Japanese, but that were later dropped by U.S.
manufacturing in favor of reverting to “Fordism” (ASQ, n.d.).
The Practice of Quality and Safety in the Workplace
At the conclusion of WWII, Japan was an economically ruined and militarily occupied
country. Its rebuilding by the foreign-occupying forces was led by the U.S. and directed by
General MacArthur, lasting from 1945 until 1952. MacArthur’s original directions were to
disarm Japan, free its former colonies, reform its government, and finally to rebuild its economy
(U.S. Department of State, Office of the Historian, n.d.). In early 1947, the Japanese economy
was in severe economic crisis, concurrent with this was the rising concern by Western countries
of the spread of communism. These two concerns converged resulting in the occupying nations
reversing the priorities with the top priority being economic rehabilitation of Japan for the
political purpose of adding an ally in the looming fight against communism.
As part of the rebuilding the Japanese economy, Deming and Juran were invited to Japan
to begin lectures on how to control production processes by the use of statistical controls based
their work using the theories of Shewhart (Landesberg, 1999). Both Deming and Juran had been
instrumental in the U.S. development of quality standards for munitions, and had helped
MacArthur’s post-war administration with a census, housing assessment, and nutrition problems.
Further, Deming treated the Japanese as equals rather than as a former enemy, so he was known,
trusted, and respected by them (QFD Institute, n.d.; The Deming Institute, n.d.; U.S. Department
of State, n.d.). Further, the Japanese respected him because he had been instrumental in using
statistical controls in the production of munitions to help the American industrial juggernaut out
produce Japanese industry, and ultimately defeat them.
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One account of the initial Japanese interest in statistical process control was that the
offices of the Allied Occupation requested some vacuum tubes from Toshiba, an electronics
company in Japan. As part of the procurement process, American officers requested to see
quality control charts from Toshiba before purchasing the components. Though the war was
over, the quality requirements for procurement remained in effect. No one at Toshiba knew what
a Shewhart statistical control chart (SPC) was, so the procurement officers quickly put on some
training explaining that SPC it is a major component of statistical process control and used to
determine level of statistical control in a manufacturing process. The training further explained
that SPC uses statistics to monitor the process to observe and correct problems before they result
in producing scrap parts (Mazur, n.d.).
The Japanese recognized the power of keeping production in control and believed that the
use of statistical control was a key element in their defeat. As a result of this interest, Deming
was invited back to Japan to lecture to Japanese executives on statistical methods. Deming
ended up giving dozens of lectures to wide audiences of Japanese business executives.
Ironically, Deming had helped set up the product quality requirements for the U.S. during the
war, but his ideas were dropped by U.S. manufacturing shortly after the end of the war because
U.S. industrialists believed high quality was synonymous with high cost, and did not consider it
relevant to peace time production. U.S. manufacturing reverted to “Fordism,” focusing on
increasing production output, and relying on the quality department to find and scrap parts that
were off specifications. On the other hand, the Japanese adopted statistical control methods
relying on the quality department to detect when production was moving out of acceptable limits,
thereby preventing the production of parts that were off specifications (ASQ, n.d.). The
difference between these philosophies of manufacturing, though not the only macroeconomic
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cause, was a major contributor to an accelerating erosion of U.S. domestic automobile sales by
Japanese manufacturing from the 1970’s and into the 1990’s (ASQ, n.d.).
The use of statistical controls by Japanese manufacturing resulted in it being generally
identified as “Toyotism” after the Japanese auto manufacturer. “Toyotism” is rooted in the use
of statistical controls as outlined by Shewhart, Juran, and Deming (International Labour
Organization, 2011; LeLong, 2012; Souza, n.d.; Thompson, 2003). It is based on a
transformational organizational structure (Bolman & Deal, 2008; Bush, 2003) typified by: (a)
wages based on hours worked rather than numbers of pieces produced, (b) employee dedication
to the employer, (c) decision making occurring at all levels of the organization. The business
structure is based on: (a) small capital investment in equipment that can be changed to assure
flexibility in production output, (b) automating more while employing fewer, but more highly
skilled, employees, (c) obtaining sufficient material to meet production and customer needs, and
(d) building in the requirement for constantly looking for ways to reduce waste in any part of
production process (International Labour Organization, 2011; LeLong, 2012; Souza, n.d.;
Thompson, 2003).
In “Toyotism,” work is divided throughout the organization with decisions made at the
lowest levels of the organization, e.g., product quality and worker safety is the responsibility of
the production departments with training and data for decisions supplied by the quality and
safety departments. In addition, there is a constant goal of reducing waste that results in constant
cost pressure on improving product quality, which results in lowering the price and in increased
consumer brand loyalty. “Toyotism” is self-perpetuating in that high product life due to high
quality results in low product turnover, low turnover results in low demand for replacement
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products, low demand results in low output, with low output results in a need to continually
reduce costs and improve production methods to supply products to the customer.
In the time between WWII and 1970, while Japan was developing “Toyotism” and the
U.S. reverted back to “Fordism,” there was a growing movement in the U.S. for the passage of
federal legislation that would mandate workplace safety regulations. In 1968, under the Johnson
Democratic administration, a number of attempts were made to pass safety legislation. While the
idea of federal legislation of safety rules began during the Progressive political movement in the
late 19th and early 20th century, none were passed until 1970, culminating in the signing and
passage of the Occupational Safety and Health Act (OSH Act) during 1970 by the Republican
Nixon administration (Aldrich, 2001; Markowitz & Rosner, 2011; U.S. Department of Labor,
2009). At that time, the political calculus indicated that the working class vote could be swayed
to vote for the Republican Party if it was credited with passing safety regulations. The
legislation established the “principle that workers had a right to a safe and healthful workplace,
and that the federal government had the responsibility to ensure this through inspection,
regulation, and standard setting” (Markowitz & Rosner, 2011, para. 15). While unions have
supported the legislation, arguing that it saves lives, business has generally opposed it,
questioning the science behind it and arguing that it has caused undue and adverse economic
impact on the American industry (Markowitz & Rosner, 2011).
Since the passage of the OSH Act, the number of workplace injuries has reduced
significantly. Between 1970 and 2014, workplace fatalities have decreased from 18 deaths per
100,000 workers in 1970 to 3.4 in 2012. Workplace injuries have decreased as well, from 10.9
injuries per 200,000 hours worked to 3.4 in 2012 (AFL-CIO, 2014). In American industry, the
highest fatality rate based on employment or hours worked for the years 2003 and 2007 is
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“Agriculture, Forestry, Fishing and Hunting,” with “Education and Health Services” having the
lowest rate (p. 46). The highest cause of fatalities in 2012 was transportation incidents,
representing 42% of all fatalities (U.S. Department of Labor, Bureau of Labor Statistics). The
industry with the highest injury rate was “Agriculture, Forestry, Fishing, and Hunting” and the
lowest was “Financial Services” (AFL-CIO, 2014, p. 62). “Overexertion and bodily reaction” is
the largest segment of injuries at 35% (p. 66). The trend in injuries is undeniably down after the
implementation of the OSH Act. While it is unknown what other changes in American business
may have affected the reduction, the reduction is undeniable.
The Advent of International Quality and Safety Standards
Since WWII, increased global trade “Globalization” has called for harmonizing
international specifications for products, components, and services to assure their conformity
between international borders, including the management of quality and safety (World Trade
Organization, n.d.). The International Organization for Standardization (ISO), founded in 1947
(ISO, n.d.), is one of a few non-governmental organizations that set international specifications
and guidelines that can be used consistently to ensure that materials, products, processes and
services are fit for their intended purpose across international borders. Speaking about the
importance of international standards, Pascal Lamy (2011), Director General of the WTO, stated
that they have an “important role in building bridges” (para. 4) and that without standards
countries may not allow trade to take place.
ISO has developed many standards that document specifications, requirements and
characteristics for materials, processes, products, services, and areas of management (ISO, n.d.)
One of the first management standards published in 1987 was a set of quality standards that in
aggregate are titled ISO 9000. There have been a number of revisions to ISO 9000 since it was
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introduced, but it remains a ubiquitous international quality management standard, implemented
in over one million companies and organizations in over 170 countries (ISO, n.d.). ISO 9000 is
based on the U.K. Ministry of Defense quality standards developed during WWII to assure that
munitions would function properly on the battlefield and on the work of Deming’s systems
approach to management.
Deming’s approach to management centers on the concepts of “plan, do, check, and act”
(PDCA) and continuous improvement (CI) (Hensler, Edgeman, & Guerrero-Cusumano, 2000).
Moen and Norman (2010, pp. 25-26) summarized the PDCA cycle as:


Plan: Define a problem and hypothesize possible causes and solutions.



Do: Implement a solution.



Check: Evaluate the results.



Act: Return to the plan step if the results are unsatisfactory, or standardize the
solution if the results are satisfactory.

Deming’s description of the PDCA cycle is based on Shewhart’s 1939 book titled
“Statistical Method from the Viewpoint of Quality Control.” In a lecture to the Japanese in 1950,
he began substituting “Study” for “Check” to emphasis observations and learning from study of
the results, so some literature, and the cycle is identified as PDCA and in other literature
including later work by Deming, it is titled PDSA (Deming, 1986; The Deming Institute, n.d.).
Deming (1986) described CI as the continuation of the PDCA cycle “over and over, with neverending improvement of quality, at lower and lower cost” (p. 181). He emphasized the
importance of CI by all levels and members of the organization writing that, the plant manager or
any manager’s function “is … continual improvement of the processes and continual
improvement of leadership” (p. 168).
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The successful introduction of the systems approach to management, including the
addition of the management improvement methods of PCDA and CI into the ISO 9000 quality
management standards, were replicated by other management standards. Included is one
addressing management to protect environment, ISO 14000 series, and an SMS published by the
British Standards Institute titled, BS OHSAS 18000 (OHSAS). The most commonly used
environmental management standards are ISO 14000, with 250,000 certified facilities in 160
countries (ISO, 2014). The most commonly used worldwide safety management program is BS
OHSAS 18000, with 55,000 certified facilities in 116 countries (BSI, n.d.). The common
systems approach to management used in the ISO quality and environmental programs along
with OHSAS is one of the reasons that these ISO 9000 based programs have been implemented
by so many organizations.
The ISO quality and environmental management systems are leading programs that can
be applied to management in various types of industries, but some industries and countries either
developed their own management system to fit specific needs or added additional requirements
to supplement international standards. Examples of customized standards in the area of
automobile quality management systems include the: German VDA, Italian AVSQ, French
EAQF, and U.S. QS-9000, and a special requirement for suppliers to the automobile industry
titled TS 16949 (Larson, 1999). Examples of SMSs include: a joint publication by American
National Standards Institute and the American Industrial Hygiene Association titled The
Occupational Health and Safety Management Systems (ANSI/AIHA Z10-2012), the Joint
Australian/New Zealand Standard Occupational Health and Safety Management Systems
(AS/NZS 4801:2001), and the International Labor Organization – Geneva, Guidelines on
Occupational Health and Safety Management (ILO-OHS 2001). Though these standards have
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been developed to satisfy specific needs, they all have at their core the same quality management
principles of PDCA and CI.
As with quality standards, there are many SMSs, although unique in their respective
origins, they all share a proactive approach to the management of safety. All SMSs include a
requirement to identify hazards and to assess and control risks associated with occupational
accidents and emergency preparedness (Dababneh, 2007). According to the London Royal
Society of Chemistry (2005), all SMSs share more in common than have differences. The
Society states, “there are no fundamental differences between any of these [safety] management
systems” (para. 5); all meet the need of a management system that reduces workplace injuries.
The International Labor Organization (2011) stated that, “The performance of the
[management program] can only be as good as the performance of the overall management of the
organization” (p. 16). In the case of safety, it is only as good as safety program in place in the
organization. Using the example of a SMS, research indicates that a formal SMS does not by
itself result in meeting the core objective, that of making a safe and healthy workplace (Blewett
& O’Keeffe, 2011; Hale & Hovden, 1998; Robson et al., 2007). In other words, a management
system is ineffective unless it is implemented throughout the organization.
Integrating Management Systems
From a systems perspective, the successful integration of a management program into the
organizational system has two component requirements: (a) the technical portion, the
“hardware,” including the written policies, procedures, work instructions, and oversight, and (b)
the infusion of the program into the culture or the “software” (Gharajedaghi, 2011). In this way,
a management program is an outline, but its utility is provided by the culture which defines its
meaning and directs its action within the organization. Applying the systems model to
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manufacturing, the output is bounded by the limits of the technology and the limits of the people.
Technology includes the mechanism of production including machinery and written methods, but
technology requires a mechanism for its use and that mechanism is the worker. The workers are
bounded by the organizations culture, which includes the visions, values, norms, systems,
symbols, language, assumptions, beliefs, and habits of the employees (Bolman & Deal, 2008;
Bush, 2003). Just as a computer without an operating system is a large paperweight, a
management system without an operating culture is bedtime reading material.
Deming provided a model for moving a management operating system into an operating
culture (1986). Though his work was focused on the management of quality, he considered his
work to be applicable to all aspects of management. He identified 14 points that he considered
critical to integrate quality into the management of the organizational system and considered
these points as “the basis for the transformation of American industry” (p. 23). Deming’s
fourteen points (1986, pp. 23-24) are quoted and summarized as follows:
1. Create constancy of purpose towards improvement; replace reaction with long-term
planning.
2. Adopt the new philosophy. Management must lead and adopt this philosophy rather than
merely expect the workforce to do so.
3. Cease dependence on inspection to achieve quality. Gaining control of the system by
reducing variation will result in no need to inspect manufactured items for defects,
because there won’t be any.
4. End the practice of awarding business on the basis of price tag. Develop single suppliers
for items and built on a relationship of trust and loyalty to reduce variability in
components.
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5. Improve constantly and forever. Constantly strive to reduce variation and implement
PCDA.
6. Institute training on the job. If people are inadequately trained, they will not all work the
same way, and this will introduce variation.
7. Institute leadership. This must be beyond supervision which is driven by quotas and
targets.
8. Drive out fear. Management by fear as counter-productive to long term improvement
because it prevents workers from acting toward the organization’s best interests.
9. Break down barriers between departments. There are internal customers within the
organization and that each department serves not only management, but also other
departments that use its outputs.
10. Eliminate slogans, exhortations, and targets for the workforce. It is not people who
make most mistakes, but rather the process they are working within.
11. Eliminate work standards (quotas) on the factory floor and substitute leadership.
Eliminate management by objective. Eliminate management by numbers, numerical
goals and substitute leadership.
12. Remove barriers that rob the hourly worker of his right to pride of workmanship.
Remove barriers that rob people in management and engineering of their right to pride in
workmanship including abolishing merit ratings and management by objective.
13. Institute a vigorous program of education and self-improvement. Workers how have a
broader perspective will bring this with them to the job.
14. The transformation is everyone’s job. This is a restatement of many of the other points,
but everyone in the organization must work to accomplish the transformation.
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Mr. A. Warner (personal communication, April 21, 2016) attended a lecture by Deming
discussing his fourteen points in the 1980’s at Cobo Hall in Detroit. In attendance were
members of the Society of Automotive Engineers and many high ranking executives of the US
big three auto makers. In that address, Mr. Warner recalled that Deming was fierce in his
insistence that US management needed to do a better job, reminding all that posting vague
slogans was not leadership, but that leaderships’ job was to improve management by removing
barriers that encumbered employees from doing good work. Mr. Warner also recalled that
Deming’s speaking style was to follow an important point by a long silence to impress upon the
audience the benefits of adopting and consequences of not adopting his principles.
These points are identified as a description of principles for an operating culture using the
system of quality management titled Total Quality Management (TQM). TQM is considered as
underlying principles fundamental and essential for effective management (Holness, 2001; Nair,
2005, p. 948). Though the TQM model based on the work of Deming carried a “faddish
element” when it was introduced in the 1980’s, the principles are part of the foundation for other
quality management systems including “Six Sigma” and “Lean Manufacturing” (Nair, 2005;
Schroeder, Linderman, Liedtke, & Choo, 2008). “Six Sigma” is a process that focuses on
improving efficiency by designing everyday business activities in ways that minimize waste and
resources and monitoring results, while increasing customer satisfaction (Andersson, Eriksson, &
Torstensson, 2006, p. 283). “Lean Manufacturing” is described as “the systematic removal of
waste by all members of the organization from all areas of the value stream” (Worley & Doolen,
2006, p. 230), with waste defined as any unnecessary activity not adding value for the customer,
and the value stream defined as all activities contributing to the transformation of the raw
material to the finished product (2006). In general, Baudin of MIT likens the technical
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differences between quality management systems (TQM, Six Sigma, Lean Manufacturing) as
“Coke versus Pepsi” (2013, para. 5), meaning that different quality management systems all
describe the same thing, but focus on different aspects.
Deming’s work is extensive and represents a philosophy and system of management that
he identified as “System of Profound Knowledge” (Deming, 1982; 1993). This “System” is
composed of four interconnected parts (The Deming Institute, n.d., Pietenpol & Gitlow, 1996;
Sommerkamp, 1994; Washbush, 2002). The first was to appreciate and understand that the
organization is a network of components working together toward a common objective or a
system of interconnected parts as he outlined in his flow diagram of the production line and
showing the feedback system for continuous improvement for the organization. The second is to
understand variation including common causes built into the system and special causes that are
unique and outside the control of the system. This requires knowledge of statistics and use of
charting variability to recognize when a system is out of control. The third is understanding
epistemology and used by workers and management on an ongoing and continuous basis as
outlined in the PDCA cycle. The fourth component is understanding human psychology.
Deming (1994) links human psychology with knowledge of statistics and variability of human
motivations and states that the leader of the transformation of the organization must understand
the psychology of the individual, group, society, and to change (1994).
The Systems Approach to Quality and Safety Management
A theory proposed by Anderson et al. (1994) formalized the management theory
underlying the writings of Deming. The “Theory of Quality Management” (ThQM) is based on
the application of Deming’s outline of management that was initially synthesized into 37
concepts, but eventually distilled into seven constructs and concepts that are the basis for Figure
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1 and Table 1 (Anderson et al., 1994). The Anderson et al. model and ThQM study were
replicated by a number of other researchers (Anderson et al., 1995; Rungtusanatham et al., 2003;
Fisher et al., 2005; Fisher et al., 2011). While each of the studies challenges other researchers to
expand the work to other areas beyond the manufacturing environment, and this was only done
in a few studies. One study of the application of the Anderson et al. model and ThQM principles
to the health care sector found similar findings as the manufacturing studies. While another
study found “marginal success” in the application of Deming’s management model to health care
(Patwardhan & Patwardhan, 2008). This latter study found that the health care setting is too
remote from the original focus of the Deming management approach to be fully transferrable.
There have been no studies that attempt to replicate the ThQM and Anderson et al. (1994)
model in a function of manufacturing other than quality. The reason cited is that ThQM “had not
been adequately operationalized” (Fisher et al., 2011, p. 329). This is due to the difficulty in
converting the theory to a testable representation of it. Patwardhan and Patwardhan (2008)
speculated that part of the reason for their finding of poor transferability of Deming’s work is
due to a lack of understanding of quality principles in the health care setting. This begs the
question about the applicability of Deming’s work to another sector other than quality within a
manufacturing organization, i.e., safety.
Chapter II Summary
Quality and safety management are pieces of the broader organizational system. Both
safety and quality began as an important competency of the craftsman; without quality products
and safety in production, the craftsman would lose his customers or lose his fingers, both
important because either would result in loss of income. With the industrial revolution and the
development of the organization and task specialization, quality and safety became the
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responsibility of the quality or safety departments. Until the 1980’s, quality and safety were
achieved by the departments fixing the problems after they occurred. During this time the
quality department was responsible for inspecting products for defects before they were shipped
to the customer, and safety was achieved by the safety department performing an accident
investigation, finding the cause of injury, and then fixing the cause of that injury. Since the
1980’s, quality has moved from inspecting products after production to focusing on doing things
right while the product is being built, but safety remains focused on investigating causes of
accidents. The difference between these approaches is that quality has been integrated into the
entire manufacturing system and is the responsibility of all members of the organization, while
safety has remained cloistered in its own department, focusing on fixing the causes of injuries
that have already occurred. Both quality and safety have international standards of performance
for management programs, e.g., ISO 9001 and OHSAS, the difference between quality and
safety management is that quality is owned by all and safety remains owned by a few, i.e.,
quality is part of the manufacturing system and safety is not.
There are many organizations that have developed international management standards.
A common link between all the standards are that at their core they share the 20th century
principles of CI and PDCA, rooted in Deming’s writing about quality management. A model of
Deming’s principles of quality management was theorized (ThQM) and tested by researchers,
but predominately in the area of the management of quality, but there had been no studies of
applying ThQM to other areas of management. There was a need to examine the ThQM in
another area of manufacturing management, and this study examined it in the area of safety
management.
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CHAPTER III
METHODOLOGY
This quantitative study utilizes path analysis to explore the empirical strength of the path
diagram and analytic model adapted for the management of safety (see Figure 1 in Chapter I)
from models designed to develop a ThQM. This study parallels the methodology used in the
development and testing of ThQM models from a number of studies (Anderson et al., 1995;
Douglas & Fredendall, 2004; Fisher et al., 2005; Fisher et al., 2011; Grandzol & Greshon, 1998;
Rungtusanatham et al., 2003; Zu et al., 2008), but goes farther by including safety in the
development of the theory and the path model. The purpose of this research is to test whether the
ThQM is more universal than only the management of quality by ascertaining if it can be applied
to the management of safety.
Research Design and Rationale
This study uses a quantitative design developed, derived, and adopted from Anderson et
al. (1995), Fisher et al. (2011), Douglas and Fredendall (2004), and Zu et al. (2008) to further the
theory of the management of quality. My study was designed to collect perceptional data from
both quality and safety practitioners, following analogous lines of questions for the two
organizational rubrics (see Appendix A). This design is appropriate to address my research
questions because it is derived from previous research, but cross-pollinates quality and safety
concepts in expanding the developing ThQM.
Population and Sampling
In previous research methodology, surveys were administered to a variety of people
whose positions range from students in a graduate program in quality management to line labor,
quality managers, and plant managers; the common theme in this diverse group is a common
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interest and responsibility in assuring quality within their organization (Anderson et al., 1995;
Rungtusanatham et al., 2003; Fisher et al., 2005; Fisher et al., 2011; Zu et al., 2008). In my
study, however, people were chosen by their implied interest in safety and quality based on their
membership in professional organizations specializing in quality or safety. The groups of quality
and safety professionals was surveyed to test the test the universality of the Figure 1 model.
Contacts were made with the American Society of Safety Engineers (ASSE) and the
American Society of Quality (ASQ) to access quality and safety professionals to distribute the
final surveys. It was hoped that the association with these two trade organizations would assure
the sufficiency of survey response and completion. While the exact positions of the members of
these groups was unknown, the members of these organizations at minimum would have an
interest in improving quality and safety in their organizations.
The ASSE is an international professional safety society focused on promoting
understanding of safety matters. ASSE provides professional development, and sets voluntary
safety standards for organizations and is represented by 143 U.S. chapters representing about
10,000 members. The initial contact with the ASSE was with the Manager of Chapter Services.,
who indicated he would assure that the survey was distributed to members of ASSE. Subsequent
to that meeting, the person left the organization and my new contact was the Member and Region
Affairs Director of the ASSE. The director recommended that the survey be distributed to the
900 members of the Practice Specialties Committees under the signature of the Committee
manager (see Appendix B). After recording the responses from the ASSE Committee, and in
order to boost the number of survey responses, an addition request was sent to the 240 members
of the West Michigan Chapter of the ASSE, under the signature of the Section President (see
Appendix C).
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My contact at ASQ was the Manager of Community Development – Geographic
Communities. The ASQ is an international organization focused on providing its membership
with resources to further their careers through certification programs, providing training, and
publications in managing quality. Members of this region of ASQ number about 1,000;
distributing the survey to this group of people supplied sufficient data for the quality portion of
my research. The Manager sent the survey to the 10 presidents of the Midwest sections of ASQ
representing about 900 members (See Appendix D). For my survey, the target population for the
quality portion were members of Region 10 Section of the ASQ. After receiving the survey
replies and to boost the number of replies, I was given permission by the president of my local
Section 1007 to send out an email from me requesting that members of my section complete my
survey (see Appendix E).
Instrumentation
A researcher-developed survey instrument, adapted from other research on developing
the ThQM, was used for quality and safety practitioners. No single “best” survey could be
found, so I instead created one based on the ideas of previous researchers. The quality and safety
sections of the survey for my study include some identically worded questions, but most had to
be modified with respect to terminology appropriate to safety and quality (e.g., safety for quality,
employee for customer, company for facility or organization). The survey instructions asked the
respondents to read and answer the questions from their specific location and for their respective
responsibilities for the administration of quality or safety.
Access to my survey was included as a link in any emails sent to members of the ASSE
and ASQ. The survey included a question that asked the respondent to choose if he/she has
major responsibility for quality or safety or neither. If the respondent answered that he/she did
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have responsibility for quality or safety, the survey logic then directed the respondent to the
appropriate block of safety or quality questions. If the respondent responded that he/she has no
responsibility for either safety or quality, the respondent bypassed all questions, but was thanked
for opening the survey.
My survey follows an initial line of questions developed to test the “World Class
Manufacturing research project” that operationalized Deming’s “14 Points” (Anderson et al.,
1995), as refined and used by other researchers (Douglas & Fredendall, 2004; Fisher et al., 2005;
Fisher et al., 2011; Grandzol & Greshon, 1998; Kaynak, 2003; Rungtusanatham et al., 1998;
Rungtusanatham et al., 2003; Zu et al., 2008). Specifically, I built my survey based on the work
of other researchers (Anderson et al., 1995; Douglas & Judge, 2001; Fisher et al., 2011; Grandzol
& Greshon, 1998; and Zu et al., 2008), as modified to fit the quality causal model (Figure 1) and
the constructs and definitions in Table 1.
The quality and safety survey sections consist of 11 questions each, including both
demographic and research questions (see Appendix F). The demographic questions were used to
categorize the organization by type of business, company size, and if a management system
framework was in place. Research questions were scored on a six point Likert scale ranging
from “strongly disagree” to “strongly agree.” The survey was distributed following review and
approval of the project by the Western Michigan University Institutional Review Board (IRB)
(Appendix G).
Before distributing the final survey, a pilot survey was administered to five safety
professionals and five quality professionals asking for their comments on the clarity of survey
wording and instructions. The intent was to assure that accurate data was captured by the final
survey instrument administration. The most significant comment was that value judgement
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wording be removed from all questions so as not confuse the value judgements inherent in the
response. After understanding the concern, I made the change to all the questions though much
of the survey question wording, including the value judgement wording came from earlier
research surveys.
Data Collection Methods
Survey participants were contacted by email that contained a “uniform resource locator”
(URL) to the survey. The introductory notes to the ASSE (Appendices B and C) and ASQ
sample recipients (Appendices C and D) described the purpose of the study, and explained the
value of the participants’ input. The invitation to take the survey addressed consent, assured
confidentiality, supplied the survey URL, and provided the participant with researcher contact
information. Participants were asked to either complete the survey themselves or forward the
email to a staff member who was more actively engaged in the management of safety or quality
to complete it. Two follow-up email reminders were sent once at about one and two week
intervals.
Sufficient surveys were received to meet the minimum sampling requirements for testing.
The minimum sample size for a simple path model like Figure 1 would be five responses per
parameter (Kline, 2016, p. 16). In my model the parameters are the eight arrows between
elements for a total minimum of 40 responses each from the safety and quality professionals.
My study used a quantitative online survey that was administered by the use of
Qualtrics®. It consisted of close-ended questions to obtain responses from members of the ASQ
Region 10 and members of the ASSE to capture their respective perceptions regarding the
management of quality and safety. The quality and safety survey responses were used to test the
application of the causal model (Figure 1) for both the management of quality and safety. The
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results from the analysis of the quality and safety surveys were compared for strength of the
correlation coefficient: the higher the correlation coefficient, the stronger the relationship
between the management of quality and safety within the context of the ThQM.
The Qualtrics® instrument was utilized for quick checks, and all response sets were
downloaded for manipulation. Qualtrics® software blocked completing more than one survey
for quality or safety, which effectively eliminates duplicate entries from one computer. Because
the researcher had access to the limited population represented by membership in the ASSE and
ASQ, and all receiving the email invitations were granted access to participate, coverage error
and threats to external validity was reduced by getting a minimum number of returns to run the
analysis.
Data Analysis Plan
The survey responses were downloaded into a Microsoft™ Excel spreadsheet. The
survey file was scrubbed of any data fields not relevant to my statistical analysis including for
example respondent’s IP address, data survey started and completion dates, survey duration, and
many others. The survey responses were converted from an alpha to numeric values by
substituting 1 for strongly disagree, 2 for moderately disagree, 3 for somewhat disagree, 4 for
somewhat agree, 5 for moderately agree, and 6 for strongly agree.
An analysis of the safety and quality demographics was performed using SPSS®
software to gain an understanding of the respondents. The responses were initially tabulated by
the types of businesses represented by the safety and quality professionals. In performing any
statistical analysis, rounding of values shown in charts and graphs followed the conventions
outlined in the “Publication Manual of the American Psychological Association” (2010).
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Various analyses were initially performed on the data beginning with cleaning and
screening the data to check for accuracy. This included looking for non-random patterns of
responses such as entry of the same response for the entire survey; if this was found the response
was removed from the analysis. If a respondent answered fewer than 50% of the questions in an
element, then the respondent’s answers was removed. A standard deviation was also derived for
the data, and responses that were greater or less than 3.29 standard deviations from the center of
the data set were considered as an outlier and eliminated.
The coded survey responses were checked for anomalies within and between the values.
The scores were initially checked for skewness and kurtosis to test for normality. The data was
then tested using Mahalanobis distance measures how many standard deviations a point is from
all measures in the data and excludes data points that far exceed the normal range of the
aggregated data (Mahalanobis, 1936; Tabachnick & Fidell, 2013). Points that exceed the critical
distance were eliminated from the data and any further analysis. After the data cleaning, the data
was tabulated to address research questions 1 and 2. The tabulation included the means, standard
deviations, and ranges for the responses to the element questions for the safety and quality
professionals. Missing variables were assessed for hot-deck imputation to aid in getting a better
representation of the true population parameters (Myers, 2011). It is a method of replacing
missing data with inputted values from other respondents who answered other questions in a
similar way. The reason for using imputation of data is that Mplus software will delete a line of
data for one missing response, a small imputation of missing data can have a major impact on the
statistical output.
A series of statistical testing were performed comparing responses across the survey
groups to answer research question 3. Critical p values were adjusted to correct for family-wise
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error rates using a Bonferroni corrections. Bonferroni corrections were made to control for type
I error for multiple hypotheses tests when comparing the results to one critical p value
(Armstrong, 2014). An independent t-test was run to compare the means of the sample groups to
determine if the sample population means are significantly different. A Cohen’s d test was run
to find the difference in the standard deviations in responses to element questions between the
two groups. A Pearson correlation coefficient test was performed to find the correlation between
elements in the responses by the quality and safety professionals. The results of the t-test,
Cohen’s d, and Pearson correlation were tabulated and used to answer research question 3.
For research question 4, path analysis was used to calculate associated parameters
between the elements in the path model using Mplus software. Path analysis is an extension of
multiple regression and a special case of structural equation modeling (SEM), is stronger than
multiple regression because it graphically and explicitly looks at interrelationships among a
network of variables (Denis & Legerski, 2006). The aim of path analysis is estimating the size
and significance of the causal model connections as initially identified in the Figure 1. The
exogenous (independent) variable is the Figure 1 element titled “Leadership in Management of
Quality and Safety,” with the endogenous (dependent) variables following in line. The causal
relationships between constructs in the path model are shown by the unidirectional arrows and
were used in the correlation analysis with each resulting in a path coefficient indicating the
strength of the relationship. Though path analysis does not establish causality, it can be used to
determine data consistency against a model and can be a first step in establishing a theory
(Anderson et al., 1994).
Measurements of the replicability of the data to fit the path model was composed of a
variety of statistical analysis that are called the fit indices. In general, fit indices measure how
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well a model fits the data against a null hypothesis that there is no model to fit the data (Hooper,
Coughlan, & Mullen, 2008). While fit indices offer evidence that the model over all is
“reasonably consistent with the data,” there is no definition as to what specifically constitutes
“reasonably consistent” (Kenny, 2015). In general, “reasonably consistent” is decided based on
looking for clearly spurious paths, or a model that appears to be almost perfectly fitted; in other
words, if a model is obviously poorly fitted or too well fitted, it should be viewed with extreme
prejudice and appropriately discounted.
Appropriate measures of fit that are included in this study include the Root Mean Square
Error of Approximation (RMSEA), Comparative Fit Index (CFI), and Standardized Root Mean
Square Residual (SRMR), and the Chi-Square statistic (Kline, 2016). RMSEA indicates how the
fit of the model when parameters are optimally chosen. It is the most often used measurement of
model fit for path analysis (Kenny, 2015). It identifies how well the model would fit the data,
using the assumption that the population estimates are optimal. It can be interpreted as the
standard deviation of the unexplained variance with lower values indicating better fit (Hooper et
al., 2008). CFI is used to compare two different models and is a measure of good fit, and CFI is
popularly reported in an SEM analysis (Hooper et al., 2008). The CFI calculations begins with
the comparison of the model with the null hypothesis and with an assumption that any hidden or
latent variables are uncorrelated, with values closer to one indicating better fit. The SRMR
statistic is an absolute measure of fit and calculated as the square of the difference between the
residuals of the sample and the hypothesized model (Hooper et al., 2008). The Chi-square value
measures the overall fit of the model and while the Chi-square test is a test of model fit, it does
suffer some severe limitations which is the reason it is not used as the only statistical test of
model fit (Hooper et al., 2008). Limitations include an assumption of normality, a sensitivity to
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either a large or small sample size. Beyond its limitations, Chi-square test offers useful statistics
for survey research because it identifies if two groups are significantly different.
A cross-walk table was developed as a method of cross referencing the research questions
and survey questions with the statistical analyses used to answer the questions (Table 2). The
cross-walk table is a summary of the analysis of data and must be understood to represent only
that. The specific statistical evaluations that answer the associated research in most cases
requires other statistics to justify the ones that are listed on the cross-walk table.
Table 2
Cross Walk of Data Analysis
Research Question
1) To what extent do professionals
in quality programs perceive the
presence of quality management
constructs within their organization
for their clients (customers)?

Survey Questions
Quality survey questions 1
through 7.

Statistical Analysis
Descriptive statistics including
means, standard deviations, and
ranges.

2) To what extent do professionals
in safety programs perceive the
presence of safety management
constructs within their organization
for their clients (employees)?

Safety survey questions 1
through 7.

Descriptive statistics including
frequencies, means, and standard
deviations.

3) What are the differences in
perceptions regarding the presence
of management constructs between
quality and safety professionals?

Safety survey questions 1
through 7 and quality survey
questions 1 through 7.

Independent t-test
Cohen’s d test
Pearson Correlation Coefficient

4) To what extent does the
perceived presence of quality and
safety constructs predict perceived
levels of client (customer and
employee) satisfaction?

Safety and quality survey
questions 1 through 7.

Path Analysis

.

Limitations and Delimitations
A delimitation of this study is the population sampling using Midwest-based trade
organizations for quality and safety. This population is a delimitation in that the respondents
must have a membership in the ASSE or Chapter 10 of the ASQ and do not represent the entire
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population of safety and quality professionals. The sampling population is a delimitation in that
while it is a cross section of a number of industrial classifications, including machining, primary
metals, metal stamping, plastics injection molding, electronics, chemicals, fabricated metals and
plastics, electronics, fabrics, business services, and many others, the results can only be
generalized to the respondents in these sectors.
Limitations of this study included the limited number of respondents, the U.S. centric
survey pool, lack of research in the development of the ThQM that includes the management of
safety, adapting previous research on quality to safety, and researcher bias. The number of
respondents could have resulted in respondent bias. The sample was also selected from U.S.
companies, but management programs are international; therefore it is a stretch to assume that
this sample represents worldwide organizations. Ignoring safety or other areas of management
other than quality is a limitation in that the study required adapting other research to that of
including safety into the ThQM. Adapting previous research to the studies of the ThQM
required parallel thinking to adjust safety literature to the ThQM, though similar, it is not the
same. While every attempt was made to keep any biases of the researcher out of this study, this
is unavoidable because I have a stronger safety background that product quality background, and
this inequity could be reflected in an imbalance between safety and quality components in this
study.
Study limitations also include the objectives, research questions, methodology, and the
theoretical perspective. The study objective was limited to the comparison of quality and safety
management, though there are other comparisons that could have been made or included, like
environmental management. The research questions and methodology were extracted from
previous research on quality management that was adapted for the management of safety. The
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idea that quality and safety are more similar than dissimilar is peppered throughout much
research in safety and in discussions with Deming. The theoretical perspective of the application
of safety to the ThQM focused the research to this area resulting in congruent research between
quality and safety.
Chapter III Summary
This study is a rearrangement of previous work in the development and application of the
ThQM from a focus on the “management of quality” to that of the “quality of management.”
The idea that the ThQM could be applicable to other areas of management is not new and has
been called out by numerous authors and researchers (Anderson et al., 1994; Behm, et al., 2004;
Das et al., 2008; Deming, 1986; Fisher et al., 2005; Fisher et al., 2011; Khan, 2010; Manuele,
2003; Manzella, 1997; Maxfield, 2010; Rungtusanatham et al., 1998; Rungtusanatham et al.,
2003; Veltri et al., 2013; Zu et al., 2008). This study is a step in potentially expanding the
ThQM beyond only the management of quality to include both the management of quality and
the management of safety based on a path analytic model of the ThQM developed by me as the
researcher and based on previous work done by Anderson et al. (1994) and other researchers
(Fisher et al., 2005; Fisher et al., 2011; Rungtusanatham et al., 1998; Rungtusanatham et al.,
2003; Zu et al., 2008).
This study used a researcher designed path model that was tested with a survey that were
based on the work of other researchers to test the application of the ThQM to other areas beyond
quality management. The survey was sent to two populations of U.S.-based safety and quality
professionals and were selected based on their membership respectively as members of the
ASSE and the ASQ. The survey was distributed and results collected using Qualtrics® software.
The survey results were cleaned, categorized, and analyzed using SPSS® and Mplus statistical
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software. Various statistical evaluations were run to offer answers to the research questions in
this study and are summarized in Table 2. It is important to note that the statistical analysis
presented in Table 2 are the specific analyses that were run to answer the research question, but
there were other statistical analyses performed to support the analysis listed on the table.
Let us now turn to study findings as presented in Chapter IV.
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CHAPTER IV
RESULTS
The problem under investigation in this study is whether the statement by Deming (1986,
p. xi), that “All industries, manufacturing, and service are subject to the same principles of
management,” follows for both the management of quality and safety and in a variety of
industries. This study tests this idea using principles and methods developed in testing the
ThQM, but goes further by adapting this theory to include the management of safety. In this
section, the data results are reported in the following order: demographic descriptions, data
screening, analyses of the safety and quality groups, answering research questions, analysis and
refinement of the path model, and a summary of the chapter.
Demographic Analysis of the Quality and Safety Respondents
A summary of the survey respondents’ Standard Industrial Classification (SIC)
demographics is included in Table 3. It shows that a majority of both quality and safety
professionals came from manufacturing. Of the 99 safety professional responses, company sizes
range from ten to 100,000, with 55 companies following a formal management system and 44
not. Of the 45 quality professional responses, company sizes ranged from 25 to 343,000, with
35 companies following a formal management system and nine not.
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Table 3
Number of Respondents in the Survey SIC Divisions
SIC Division
Division A: Agriculture, Forestry and Fishing

Safety
n(%)
1(1.0)

Quality
n(%)
0(0.0)

Division B: Mining

3(3.0)

0(0.0)

Division C: Construction

6(6.1)

0(0.0)

66(66.1)

37(82.2)

Division E: Transportation, Communications, Electric, Gas, & Sanitary Services

2(2.0)

4(8.9)

Division G: Retail Trade

0(0.0)

1(2.2)

Division H: Finance, Insurance, & Real Estate

2(2.0)

0(0.0)

11(11.1)

1(2.2)

Division J: Public Administration

8(8.1)

1(2.2)

Unidentified

0(0.0)

1(2.2)

99(100)

45(100)

Division D: Manufacturing

Division I: Services

Total Respondents

Data Preliminary Screening
Data from the coded survey responses was screened for missing values. From the total
144 safety and quality survey participants, there was a total of 5,760 data entries with 33 entries
missing for a data loss of 0.57%. The missing variables represent a small amount of data, but to
avoid the potential of losing many lines of data and any resulting bias, hot-deck imputation was
used to input data for the few missing data points.
Internal consistency of the responses within each cluster of survey items for the seven
model elements being examined was measured using Cronbach’s alpha. The summary of these
analyses for the total sample, and for each subgroup is displayed in Table 4. Table 4 shows that
each group and the combined group meet the threshold of good internal consistency with all
values with α > .80 and that at minimum the groups have 67% shared variance (Gliem & Gliem,
2003; Nunnally & Bernstein, 1994).
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Table 4
Internal Consistencies (Cronbach’s alpha) of Study Measures by Subsample (N = 144)
Sample
Elementa

Total (n = 144)

Safety (n = 99)

Quality (n = 45)

L

.93

.94

.88

WM

.87

.84

.93

CC

.90

.91

.82

PM

.85

.84

.87

CI

.90

.89

.93

CF

.91

.90

.88

CS

.92

.90

.96

a

L represents Leadership in Managing Quality and Safety, WM represents Workforce Management, CC represents
Communication and Cooperation, PM represents Process Management, CI represents Continuous Improvement, CF
represents Client Focus, CS represents Client Satisfaction

Total scores were found to be normally distributed with skewness between -2 and 2, and
values of kurtosis between -7 and 7 (Tabachnick & Fidell, 2013). No univariate outliers were
identified, defined as individual scores more than 3.29 standard deviations from the mean (2013).
The dataset was examined for multivariate outliers using a Mahalanobis distance procedure. The
critical value for Mahalanobis distance is equal to χcrit(7) = 24.32 using p-value of .001. There
were two individual cases with a value exceeding this cutoff, and these cases were deleted from
further analyses.
Research Question Testing
Research questions 1 and 2 focus on the extent that quality professionals and safety
professionals perceive the presence of quality management constructs within their organization.
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In order to answer research questions 1 and 2, the Likert survey responses for the questions were
converted from words to numeric values and weighted as follows: 1 for strongly disagree, 2 for
moderately disagree, 3 for somewhat disagree, 4 for somewhat agree, 5 for moderately agree,
and 6 for strongly agree. Means were calculated for each element and question by multiplying
the response to each question by the equivalent numerical value, summing the values, and
dividing by the number of responses. A summary of the frequencies for each element and
question is included in Table 5 for quality responses, and in Table 6 for safety responses. Table
7 offers a side-by-side comparison of the means for each survey item. Table 8 ranks the
disparity between the question means for safety and quality, and the rank of the value from
highest to lowest.
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Table 5
Frequencies of Responses to Element Questions on Quality Management
a, b

Element and Question
Leadership in Managing Quality
Our top management assumes
responsibility…
Our top management provides personal
leadership …
Our top management has well defined
targets …
Our top management provides the means
…
Major department heads participate…
Quality issues are reviewed …
Goals, objectives, and strategies are
communicated …
Communication and Cooperation
Everyone works well together …
Departments frequently communicate …
Management works well together …
We maintain close contact with our
employees …
Our employees give us feedback …
We measure employee satisfaction …
We use employee needs as the basis for …
improvements
Workforce Management
We form teams …
Employees get feedback …
Employees are involved …
Employees receive … training
Our employees are recognized for …
improvement
Quality training is given company-wide

SD
n(%)

MD
n(%)

D
n(%)

A
n(%)

MA
n(%)

SA
n(%)

1(2.2) 0(0.0) 0(0.0) 8(17.8) 17(37.8) 19(42.4)
1(2.2) 1(2.2) 5(11.1) 7(15.6) 13(28.9) 18(40.0)
1(2.2) 1(2.2) 0(0.0) 5(11.1) 15(33.3) 23(51.1)
1(2.2) 2(4.4) 2(4.4) 12(26.7) 17(37.8) 11(24.4)
2(4.4) 4(8.9) 3(6.7) 8(17.8) 13(28.9) 14(31.1)
1(2.2) 1(2.2) 0(0.0) 6(13.3) 11(24.4) 26(57.8)
2(4.4) 0(0.0) 0(0.0) 10(22.2) 13(28.9) 18(40.0)

2(4.4)
1(2.3)
2(4.4)
1(2.2)

0(0.0)
1(2.3)
1(2.2)
0(0.0)

4(8.9)
3(6.8)
3(6.7)
2(4.4)

15(33.3)
9(20.5)
10(22.2)
7(15.6)

13(28.9) 9(20.0)
44(40.9) 12(27.3)
17(37.8) 12(26.7)
12(26.7) 23(51.1)

1(2.2) 0(0.0) 1(2.2) 7(15.6) 10(22.2) 26(57.8)
0(0.0) 1(2.2) 1(2.2) 10(22.2) 11(24.4) 22(48.9)
0(0.0) 2(4.4) 0(0.0) 11(24.4) 17(37.8) 14(31.1)

2(4.4)
1(2.2)
1(2.2)
2(4.4)
4(8.9)

1(2.2)
4(8.9)
5(11.1)
3(6.7)
4(8.9)

3(6.7)
5(11.1)
7(15.6)
2(4.4)
5(11.1)

9(20.0)
9(20.0)
9(20.0)
12(26.7)
10(22.2)

19(42.2)
16(35.6)
11(24.4)
10(22.2)
16(35.6)

11(24.4)
10(22.2)
12(26.7)
16(35.6)
6(13.3)

4(8.9) 2(4.4) 8(17.8) 6(13.3) 14(31.1) 11(24.4)
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Table 5 -- Continued
a, b

SD
n(%)

MD
n(%)

D
n(%)

A
n(%)

MA
n(%)

SA
n(%)

Element and Question
Process Management
Processes are designed to be “mistake2(4.4) 3(6.7) 3(6.7) 8(17.8) 21(46.7) 8(17.8)
proof” …
We meet our daily production schedules
1(2.2) 0(0.0) 4(8.9) 6(13.3) 16(35.6) 18(40.0)
Production is stopped immediately for …
1(2.2) 1(2.2) 5(11.1) 14(31.1) 9(20.0) 15(33.3)
problems
Our preventive maintenance program …
1(2.3) 3(6.8) 6(13.6) 13(29.5) 15(34.1) 6(13.6)
Clear process instructions … are given to
1(2.2) 2(4.4) 3(6.7) 13(28.9) 15(33.3) 11(24.4)
employees
Our production work areas are well
0(0.0) 1(2.2) 2(4.4) 12(26.7) 16(35.6) 14(31.1)
organized and clean
Continuous Improvement
Continuous improvement … stresses
2(4.4) 1(2.2) 1(2.2) 12(26.7) 18(40.0) 11(24.4)
improving …
Employees contribute …
1(2.2) 2(4.4) 3(6.7) 9(20.0) 16(35.6) 14(31.1)
Employees accept responsibility …
1(2.2) 0(0.0) 6(13.3) 15(33.3) 12(26.7) 11(24.4)
Employees have many opportunities to
2(4.4) 0(0.0) 4(8.9) 9(20.0) 19(42.2) 11(24.4)
suggest …
The quality of our product production has 1(2.2) 0(0.0) 1(2.2) 9(20.0) 15(33.3) 19(42.2)
improved …
We receive the recognition … in
0(0.0) 2(4.4) 6(13.3) 11(24.4) 17(37.8) 9(20.0)
improving …
Client Focus
Our processes and activities center on
1(2.2) 0(0.0) 1(2.2) 8(17.8) 17(37.8) 18(40.0)
satisfying …
(Leadership) encourage activities that
1(2.2) 1(2.2) 3(6.7) 9(20.0) 20(44.4) 11(24.4)
improve … satisfaction …
Satisfying … expectations … is the most
1(2.2) 4(8.9) 2(4.4) 6(13.3) 18(40.0) 14(31.1)
important thing we do.
Leadership and management behave ….
0(0.0) 2(4.4) 4(8.9) 8(17.8) 15(33.3) 16(35.6)
Client Satisfaction
In general, our (clients) are satisfied …
1(2.2) 0(0.0) 1(2.2) 8(17.8) 23(51.1) 12(26.7)
In general, we compare very well with
1(2.2) 0(0.0) 1(2.2) 5(11.1) 17(37.8) 21(46.7)
industry norms …
Over the past 3 years, we compare very
1(2.2) 0(0.0) 1(2.2) 7(15.6) 14(31.1) 22(48.9)
well with industry norms …
Over the past 3 years, our (clients) have
1(2.2) 0(0.0) 1(2.2) 12(26.7) 11(24.4) 20(44.4)
been very satisfied …
a
See Appendix A for the entire wording for the quality and safety survey questions.
b
SD means strongly disagree, MD means moderately disagree, D means disagree, A means
agree, MA means moderately agree, SA means strongly agree.
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Table 6
Frequencies of Responses to Element Questions on Safety Management
a, b

Element and Question
Leadership in Managing Safety
Our top management assumes
responsibility…
Our top management provides personal
leadership …
Our top management has well defined
targets …
Our top management provides the means
…
Major department heads participate…
Safety issues are reviewed …
Goals, objectives, and strategies are
communicated …
Communication and Cooperation
Everyone works well together …
Departments frequently communicate …
Management works well together …
We maintain close contact with our
employees …
Our employees give us feedback …
We measure employee satisfaction …
We use employee needs as the basis for …
improvements
Workforce Management
We form teams …
Employees get feedback …
Employees are involved …
Employees receive … training
Our employees are recognized for …
improvement
Safety training is given company-wide

SD
n(%)

MD
n(%)

D
n(%)

A
n(%)

MA
n(%)

SA
n(%)

6(6.1)

6(6.1) 11(11.1) 17(17.2) 28(28.3) 31(31.3)

6(6.1)

9(9.1) 12(12.1) 16(16.2) 31(31.3) 26(26.3)

6(6.1)

6(6.1) 13(13.3) 15(15.3) 19(19.4) 38(38.8)

4(4.0)

8(8.1) 11(11.1) 18(18.2) 31(31.3) 27(27.3)

10(10.1)
5(5.1)
9(9.1)

9(9.1) 10(10.1) 22(22.2) 22(22.2) 26(26.3)
4(4.0) 10(10.1) 14(14.1) 26(26.3) 40(40.4)
7(7.1) 5(5.1) 20(20.2) 26(26.3) 32(32.3)

6(6.1) 6(6.1) 11(11.1)
7(7.1) 9(9.1) 13(13.1)
3(3.1) 13(13.3) 8(8.2)
5(5.1) 2(2.0) 13(13.1)
7(7.1)
19(19.2)
8(8.1)

43(43.4)
28(28.3)
27(27.6)
24(24.2)

12(12.1)
19(19.2)
28(28.6)
33(33.3)

5(5.1) 7(7.1) 22(22.2) 38(38.4) 20(20.2)
9(9.1) 10(10.1) 16(16.2) 20(20.2) 25(25.3)
8(8.1) 13(13.1) 21(21.2) 29(29.3) 20(20.2)

6(6.1) 5(5.1) 12(12.1)
10(10.1) 7(7.1) 13(13.1)
5(5.1) 10(10.1) 8(8.1)
0(0.0) 4(4.0) 2(2.0)
10(10.2) 2(2.0) 12(12.2)
4(4.0)

21(21.2)
23(23.2)
19(19.4)
22(22.2)

0(0.0)

16(16.2)
26(26.3)
25(25.3)
6(6.1)
23(23.5)

28(28.3)
23(23.2)
30(30.3)
22(22.2)
28(28.6)

32(32.3)
20(20.2)
21(21.2)
65(65.7)
23(23.5)

8(8.1) 11(11.1) 19(19.2) 57(57.6)

59
Table 6 -- Continued
a, b

SD
n(%)

MD
n(%)

D
n(%)

A
n(%)

MA
n(%)

SA
n(%)

Element and Question
Process Management
Processes are designed to be “mistake9(9.2) 9(9.2) 14(14.3) 28(28.6) 31(31.6) 7(7.1)
proof” …
We meet our daily production schedules
1(1.0) 2(2.1) 5(5.2) 21(21.9) 43(44.8) 25(25.0)
Production is stopped immediately for …
6(6.1) 8(8.2) 14(14.3) 20(20.4) 29(29.6) 21(21.4)
problems
Our preventive maintenance program …
9(9.2) 4(4.1) 16(16.3) 25(25.5) 24(24.5) 20(20.4)
Clear process instructions … are given to
7(7.1) 10(10.2) 8(8.2) 26(26.5) 24(24.5) 23(23.5)
employees
Our production work areas are well
1(1.0) 5(5.1) 11(11.2) 23(23.5) 36(36.7) 22(22.4)
organized and clean
Continuous Improvement
Continuous improvement … stresses
6(6.2) 9(9.3) 11(11.3) 18(18.6) 35(35.1) 19(19.6)
improving …
Employees contribute …
5(5.2) 5(5.2) 6(6.2) 24(24.7) 30(30.9) 27(27.8)
Employees accept responsibility …
3(3.1) 7(7.2) 13(13.4) 31(32.0) 28(28.9) 11(11.3)
Employees have many opportunities to
2(2.1) 4(4.1) 5(5.2) 20(20.6) 29(29.9) 36(37.1)
suggest …
The safety of our product production has
2(2.1) 4(4.1) 4(4.1) 21(21.6) 26(26.8) 40(41.2)
improved …
We receive the recognition … in
9(9.3) 9(9.3) 16(16.5) 29(29.9) 21(21.6) 13(13.4)
improving …
Client Focus
Our processes and activities center on
8(8.2) 7(7.1) 14(14.3) 27(27.6) 28(28.6) 14(14.3)
satisfying …
(Leadership) encourage activities that
9(9.2) 5(5.1) 16(16.3) 29(29.6) 24(24.5) 15(15.3)
improve … satisfaction …
Satisfying … expectations … is the most 14(14.3) 9(9.2) 9(9.2) 30(30.6) 25(25.5) 11(11.2)
important thing we do.
Leadership and management behave ….
9(9.2) 11(11.2) 8(8.2) 19(19.4) 33(33.7) 18(18.4)
Client Satisfaction
In general, our (clients) are satisfied …
3(3.1) 8(8.2) 10(10.2) 20(20.4) 41(41.8) 16(16.3)
In general, we compare very well with
1(1.0) 4(4.1) 12(12.2) 15(15.3) 23(23.5) 43(43.9)
industry norms …
Over the past 3 years, we compare very
2(2.0) 6(6.1) 9(9.2) 16(16.3) 15(15.3) 50(51.0)
well with industry norms …
Over the past 3 years, our (clients) have
2(2.0) 4(4.1) 15(15.3) 19(19.4) 34(34.7) 24(24.5)
been very satisfied …
a
See Appendix A for the entire wording for the quality and safety survey questions.
b
SD means strongly disagree, MD means moderately disagree, D means disagree, A means
agree, MA means moderately agree, SA means strongly agree.
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Table 7
Means of the Responses to Element Questions
Element and question numerical valuesa

Leadership in Managing Quality and Safety
Our top management assume responsibility…
Our top management provides personal leadership …
Our top management has well defined targets …
Our top management provides the means …
Major department heads participate…
(Safety/Quality) issues are reviewed …
Goals, objectives, and strategies are communicated …
Communication and Cooperation
Everyone works well together …
Departments frequently communicate …
Management works well together …
We maintain close contact with our (employees/customers) …
Our (employees/customers) give us feedback …
We measure (employee/customer) satisfaction …
We use (employee/customer) needs as the basis for … improvements
Workforce Management
We form teams …
Employees get feedback …
Employees are involved …
Employees receive … training
Our employees are recognized for … improvement
(Safety/Quality) training is given company-wide
Process Management
Processes are designed to be “mistake-proof” …
We meet our daily production schedules
Production is stopped immediately for … problems
Our preventive maintenance program …
Clear process instructions … are given to employees
Our production work areas are well organized and clean
Continuous Improvement
Continuous improvement … stresses improving (safety/quality)…
Employees contribute to improving (safety/quality)…
Employees accept responsibility for improving (safety/quality)… …
Employees have many opportunities to suggest …
The (safety/quality) of our product production has improved …
We receive the recognition … in improving …

Safety
(n=97)
M

Quality
(n=45)
M

4.49
4.39
4.49
4.46
4.16
4.74
4.44

5.16
4.87
5.24
4.67
4.44
5.29
4.78

4.26
4.14
4.41
4.59
4.40
3.85
4.16

4.29
4.77
4.67
5.18
5.29
5.16
4.82

4.53
4.06
4.29
5.43
4.29
5.14

4.67
4.44
4.33
4.62
4.07
4.27

3.86
4.82
4.23
4.13
4.21
4.57

4.49
5.00
4.64
4.27
4.60
4.89

4.26
4.55
4.02
4.81
4.91
3.86

4.69
4.76
4.56
4.69
5.09
4.56
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Table 7 -- Continued
Element and question numerical valuesa

Client Focus
Our processes and activities center on satisfying …
(Leadership) encourage activities that improve … satisfaction …
Satisfying … expectations … is the most important thing we do.
Leadership and management behave ….
Client Satisfaction
In general, our (clients) are satisfied …
In general, we compare very well with industry norms …
Over the past 3 years, we compare very well with industry norms …
Over the past 3 years, our (clients) have been very satisfied …

Safety
(n=97)
M

Quality
(n=45)
M

4.04
4.01
3.78
4.12

5.09
4.76
4.73
4.87

4.39
4.88
4.90
4.54

4.96
5.22
5.20
5.04

Note. Bolded question values in the safety column are the only values higher than the equivalent quality question
values.
a
See Appendix A for the entire wording for the quality and safety survey questions.

The summary of survey question responses shows that responses from the safety
professionals were lower for all but five items when compared to equivalent response for the
same question from the quality professionals; four of these responses were in the “Workforce
Management” element. Interestingly, the safety responses had the highest and lowest response,
the highest was rating the statement “Employees receive safety-related training” with a value of
5.43, and the lowest was rating “Satisfying the safety expectations of our employees is the most
important thing we do” with a value of 3.78.
Table 8
Difference between Quality and Safety Responses to Element Questions (Largest to Smallest)
Elementa

Questionb

Rank

Response
Difference

CC

We measure employee/customer satisfaction …

1

1.31

CF

Our processes and activities center on satisfying …

2

1.05

CF

Satisfying … expectations … is the most important thing we do.

3

0.95

CC

Our employees give us feedback …

4

0.89

WM

(Safety/Quality) training is given company-wide

5

0.87

WM

Employees receive … training

6

0.81

CF

Leadership and management behave ….

7

0.75
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Table 8 – Continued
Elementa

Questionb

Rank

Response
Difference

CF

(Leadership) encourage activities that improve … satisfaction …

7

0.75

L

Our top management has well defined targets …

7

0.75

CI

We receive the recognition … in improving …

10

0.70

L

Our top management assume responsibility…

11

0.67

CC

We use employee needs as the basis for … improvements

12

0.66

PM

Processes are designed to be “mistake-proof” …

13

0.63

CC

Departments frequently communicate …

13

0.63

CC

We maintain close contact with our employees …

15

0.59

CS

In general, our (clients) are satisfied …

16

0.57

L

(Safety/Quality) issues are reviewed …

17

0.55

CI

Employees accept responsibility …

18

0.54

CS

Over the past 3 years, our (clients) have been very satisfied …

19

0.50

L

Our top management provides personal leadership …

20

0.48

CI

Continuous improvement … stresses improving …

21

0.43

PM

Production is stopped immediately for … problems

22

0.41

PM

Clear process instructions … are given to employees

23

0.39

WM

Employees get feedback …

24

0.38

CS

In general, we compare very well with industry norms …

25

0.34

L

Goals, objectives, and strategies are communicated …

25

0.34

PM
CS

Our production work areas are well organized and clean
Over the past 3 years, we compare very well with industry norms …

27
28

0.32
0.30

L

Major department heads participate…

29

0.28

CC

Management works well together …

30

0.26

WM

Our employees are recognized for … improvement

31

0.22

L

Our top management provides the means …

32

0.21

CI

Employees contribute …

32

0.21

CI

The (safety/quality) of our product production has improved …

34

0.18

PM

We meet our daily production schedules

34

0.18

WM

We form teams …

36

0.14

PM

Our preventive maintenance program …

36

0.14

CI

Employees have many opportunities to suggest …

38

0.12

WM

Employees are involved …

39

0.04

CC
Everyone works well together …
40
0.03
Note. Bolded rank questions, responses, and differences are for the only questions that were scored higher by the
safety respondents than the equivalent question by the quality respondents.
a
L represents Leadership in Managing Quality and Safety, WM represents Workforce Management, CC represents
Communication and Cooperation, PM represents Process Management, CI represents Continuous Improvement, CF
represents Client Focus, CS represents Client Satisfaction
b
See Appendix A for the entire wording for the quality and safety survey questions.
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Summary statistics for Table 8 include an average difference of 0.49 and a standard
deviation of 0.30. The top ten questions with the greatest disparity in responses between the
quality and safety professionals contain all the questions with in the model element of “Client
Focus.” The top ten, however, do not contain any questions associated with “Process
Management” or “Client Satisfaction.”
Further overall descriptive statistics are presented in Table 9. The standard deviations
and ranges show the difference in responses between the two groups with the largest difference
in “Leadership in Management” and “Client Focus.” The range of values was determined by
finding and notating the highest and lowest scores for all the questions in each cell for the safety,
quality, and the total for both groups. The means were calculated by summing and notating all
the question values in each element for the safety, quality, and the total groups and dividing the
sum by the total number of respondents. The standard deviations for the responses to the
element questions for the safety, quality and total groups were calculated by finding the mean for
each element, subtracting the mean from the sum of the respondents responses for each question,
squaring this result, finding the mean of the squared differences, and taking the square root of the
difference.
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Table 9
Element Summed and Averaged Descriptive Statistics for the Aggregated Responses
Sample
Total (n = 144)
Elementa

M

SD Range

Safety (n = 97)
M

SD

Range

Quality (n = 45)
M

SD Range

L

32.49

8.24

7-42 | 31.50

8.84

7-42 |

34.64

6.36

11-42

CC

26.93

6.91

7-36 | 25.73

7.38

7-36 |

29.51

4.94

9-36

WM

27.33

6.60

7-36 | 27.76

6.23

7-36 |

26.40

7.32

8-36

PM

26.47

5.86

9-36 | 25.83

5.94

11-36 |

27.87

5.48

9-36

CI

27.00

6.40

7-36 | 26.38

6.54

9-36 |

28.33

5.94

7-36

CF

17.15

5.05

4-24 | 16.08

5.17

4-24 |

19.44

3.96

6-24

CS

19.22

4.43

4-24 | 18.66

4.55

4-24 |

20.42

3.85

4-24

a

L represents Leadership in Managing Quality and Safety, WM represents Workforce Management, CC represents
Communication and Cooperation, PM represents Process Management, CI represents Continuous Improvement, CF
represents Client Focus, CS represents Client Satisfaction

Research question 3 concerns testing comparisons across the subsamples. Initially, the
responses were tested using Cronbach’s alpha to test the reliability of the survey and level of
consistency within each element’s questions for the safety and quality groups. Cronbach's alpha
is not a statistical test, but rather a measure of consistency or coefficient of reliability. A "high"
value for alpha implies that the measure may be unidimensional or measuring one thing. The
results of Cronbach’s alpha was tabulated for the safety and quality professionals and for
combined responses.
Two groups of tests were run to answer this question including tests of the independence
of samples and magnitude of correlations across the groups. To test the independence of
samples, a t-test was used to compare means on each measure across the two subsamples. Harris
(2001) calls for controlling Type I error when testing multiple hypotheses, so a Bonferroni
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correction was used to adjust the p-value. The resulting adjusted critical p value is .007 (SISA,
n.d.). As a method of measuring the effect size in standard deviation units, a Cohen’s d test was
run (Cohen, 1992). The Table 10 independent samples t-tests shows two significant differences
between the quality and safety professionals for the elements of “Communication and
Cooperation” and “Client Focus,” indicating that there is a difference for these two elements for
the safety and quality professionals. Using Cohen’s standards (1992), Table 10 values for the
safety and quality survey responses are all within the generally accepted large range value of <.8.
The highest Cohen’s d value on Table 10 is .7 indicating that the sample is within the 79th
percentile of an untreated control group, or the means of the treated versus untreated groups do
not differ by more than .7 standard deviations from each other (Becker, 2000). The lowest to
Cohen’s d value is .2 indicating that the sample is within the 15th percentile of an untreated
control group, or the means of the treated versus untreated groups do not differ by more than .2
standard deviations.
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Table 10
Independent Samples t and Cohen’s d Tests between the Samples
t-value

p-value

Cohen’s d

L

2.15

.034

.41

WM

1.15

.25

.20

CC

3.12

.002b

.60

PM

1.95

.053

.36

CI

1.70

.091

.31

CF

3.87

<.001b

.73

CS

2.24

.027

.42

Elementa

a

L represents Leadership in Managing Quality and Safety, WM represents Workforce Management, CC represents
Communication and Cooperation, PM represents Process Management, CI represents Continuous Improvement, CF
represents Client Focus, CS represents Client Satisfaction
b
Significant t-value.

A comparison of the correlation coefficients is presented on Table 11 and the
accompanying family-wise comparison between the safety and quality correlation coefficients
using Bonferroni corrected p values are presented on Table 12. Table 11 shows the significant
effects with each regression path for the Figure 1 model. The magnitude of correlation across
groups was run using a z-test (Cohen, Cohen, West, & Aiken, 2003). The Table 12 correlation
coefficient comparisons were performed by transforming the correlation coefficients into
standard z scores to allow for the comparison, also known as Fisher’s r to z transformation
calculation (Garcia, 2015). The calculations were made using a formula taken from an on-line
calculator (Stat-Help.com, 2005) and inputted and run using Microsoft™ Excel. The purpose is
to compare the responses of the safety and quality professionals to the same questions in the
same Figure 1 element.
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Table 11
Pearson’s Product Intercorrelation of Measures (n = 142)

Element

Safety (n = 97)
L
CC WM PM

CI

CF

CS

L

--

.84

.76

.75

.85

.77

.74

CC

.87

--

.83

.81

.85

.79

.82

WM

.72

.77

--

.74

.80

.75

.75

PM

.75

.84

.76

--

.86

.82

.78

CI

.81

.83

.80

.84

--

.87

.83

CF

.75

.80

.62

.64

.68

--

.73

a

Quality (n = 45)

CS
.66 .74
.52
.72 .67
.73
-L represents Leadership in Managing Quality and Safety, WM represents Workforce
Management, CC represents Communication and Cooperation, PM represents Process
Management, CI represents Continuous Improvement, CF represents Client Focus, CS represents
Client Satisfaction
a

A test of the significance of the Table 11 correlation coefficients is displayed on Table
12, using an adjusted critical p value of .0024 (SISA, n.d.). All the p values were significant
indicating that there is no significant differences between the correlations for the safety and
quality professional samples.
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Table 12
Comparing Correlation Coefficients using Fisher r-z Transformation between the Independent
Groups of Quality and Safety Professionals
Quality and Safety
Element Comparisona, b
L and CC

p value
0.547

L and WM

0.633

L and PM

0.366

L and CI

1.000

L and CF

0.612

L and CS

0.805

CC and WM

0.487

CC and PM

0.714

CC and CI

1.000

CC and CF

0.697

CC and CS

0.799

WM and PM

0.844

WM and CI

0.182

WM and CF

0.032

WM and CS

0.007

PM and CI

0.396

PM and CF

0.266

PM and CS

0.033

CI and CF

0.458

CI and CS

0.042

CF and CS
1.000
L represents Leadership in Managing Quality and Safety, WM represents Workforce Management, CC represents
Communication and Cooperation, PM represents Process Management, CI represents Continuous Improvement, CF
represents Client Focus, CS represents Client Satisfaction
b
Safety (n = 97), Quality (n = 45)
a
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Research question 4 concerns the extent the variables in the hypothesized model
predicted perceived client satisfaction. The statistic that was used to answer this research
question is the coefficient of determination (r2) which represents the extent that the model
approximates the observed data points. If modeled perfectly, the r2 would equal one, if there is
no relationship, the r2 value would equal zero (Tabachnick & Fidell, 2013). In this study, the r2
value for client satisfaction is .66 indicating that the model explains 66% of the variance for
client satisfaction. Further discussion of the fit of the Figure 1 model to the survey data using
path analysis continues with the next section.
Model Testing
Path analysis is an iterative process to find a model that fits the data well enough to be
useful, but also a parsimonious representation of the data (Hancock & Mueller, 2004). This
begins with a hypothesized model, continues with data fit testing and assessments, and
manipulation of the model to enhance the data fit.
A series of analysis and testing was run on the survey data using Mplus 7.31 (Muthén &
Muthén, 2012) within a structural equation modeling (SEM) framework. The analyses included
fit indices to test if the overall model is acceptable and if paths are significant, correlation of
determination, and the path coefficients between the model elements. Fit indices included the
Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), and
Standardized Root Mean Square Residual (SRMR), and the Chi-Square statistic. Kenny (2015)
identifies values for fit indices for a population sample, they include RMSEA >.10 (poor fit),
CFI >.95 (good fit), and; SRMR <.05 (good fit). RMSEA for sampling of a population could be
artificially inflated over sampling the entire population, so it is advised to weight model fit by
other fit indices (Kenny, Kaniskan, & McCoach, 2014).
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Initial model testing used aggregated data from the survey responses because the quality
and safety groups were effectively responding to the Figure 1 element questions in the same way
as shown by the test outcomes of the independent t-test, Cohen’s d test, and Pearson’s product
inter-correlation. Fit indices and path model coefficients were run on a total of four models.
Two models were run on the aggregated quality and safety data following the hypothesized
Figure 1 model and an “enhanced model” fitted to the conjoined quality and safety data. Two
additional models using the “enhanced model” were run separately on the quality and safety
data. The results of the testing on the fit indices for the four models are displayed on Table 13.
The path coefficients with p values for the four models are displayed on Table 14.
Table 13
Fit Indices Results for the Four Models

Chi-Square
RMSEA*

Figure 1 Model
Quality plus Safety
(n = 142)
χ2(11) = 121.46, p < .001

Data Fitted Model
Quality plus Safety
Qualitya
Safetya
(n = 142)
(n = 45)
(n = 97)
χ2(7) = 17.97, p = .01
χ2(14) = 28.40, p = .01

.27 (90% CI = .22, .31)

.10 (90% CI = .046, .17)

.12 (90% CI = .054, .18)

CFI**

0.90

0.99

0.99

SRMR***

0.10

0.02

0.03

r2 (client satisfaction) ****
0.66
0.70
0.61
0.73
The quality and safety models have the same χ2, RMSEA, CFI and SRMR values because they were run using the
“Data Fitted Model.”
* RMSEA >.10 indicates poor fit.
** CFI >.95 indicates good fit
*** SRMR <.05 indicates good fit
**** >.5 indicates high goodness of fit
a
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Table 14
Calculated Causal Relationships for the Four Models

Quality plus Safety
(n = 142)
Path Coefficientb
(p value)
0.85 (0.000)

Data Fitted Model
Quality Only
(n = 45)
Path Coefficientb
(p value)
0.87 (0.000)

Safety Only
(n = 97)
Path Coefficientb
(p value)
0.84 (0.000)

0.70 (0.000)

0.72 (0.000)

0.76 (0.000)

0.34 (0.000)

0.31 (0.004)

0.34 (0.000)

0.63 (0.000)

0.63 (0.000)

0.62 (0.000)

CC and CF

0.50 (0.000)

0.90 (0.000)

0.33 (0.000)

CC and CS

0.44 (0.000)

0.33 (0.101)

0.43 (0.000)

0.26 (0.000)

0.28 (0.018)

0.23 (0.030)

0.21 (0.000)

0.27 (0.012)

0.18 (0.005)

Element pathsa
L and CC
L and WM

Figure 1 model
Quality plus Safety
(n = 142)
Path Coefficientb
(p value)
0.71 (0.000)
0.56 (0.000)

L and CI
CC and PM

WM and PM

0.53 (0.000)

0.23 (0.000)

WM and CI
PM and CI

0.93 (0.000)

0.45 (0.000)

0.40 (0.000)

0.48 (0.000)

PM and CF

0.67 (0.000)

0.37 (0.000)

-0.12 (0.462)

0.55 (0.000)

CI and CS

0.39 (0.000)

0.33 (0.000)

0.14 (0.142)

0.51 (0.000)

CF and CS

0.25 (0.001)

0.12 (0.174)

0.40 (0.160)

-0.054 (0.614)

a

L represents Leadership in Managing Quality and Safety, WM represents Workforce Management, CC
represents Communication and Cooperation, PM represents Process Management, CI represents
Continuous Improvement, CF represents Client Focus, CS represents Client Satisfaction
b
Path coefficients < .10 indicate a small effect, around .30 indicate a medium effect, and around .50
indicate a large effect (Suhr, 2008).

The fit indices on Table 13 shows that both the “Figure 1 Model” and the “Data Fitted
Model” both have a high r2 or high goodness of fit with the data, meaning that the model fits the
data well. Though all the path coefficients in “Figure 1 Model,” are significant and some of the
path coefficients in the “Data Fitted Model” are not, the “Data Fitted Model” is a better
representation of the data based on parsimonious use of fit indices. The fit indices values
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displayed on Table 13 show that the chi-square, RMSEA, CFI, and SRMR values all improved
significantly from the “Figure 1 Model” to the “Data Fitted Model.” Based on the improvement
in the model fit, I added additional paths (Bowen, 2014). The additional paths included
“Workforce Management” to “Continuous Improvement,” “Leadership in Managing Quality and
Safety” to “Continuous Improvement,” “Communication and Cooperation” to “Client Focus,”
and “Communication and Cooperation” to “Client Satisfaction.” The additional paths identified
in Table 14 are shown in Figure 2.

Figure 2. Ladewski’s (2017) data fitted model showing standardized coefficients for summed
quality and safety data. Note. Solid paths are statistically significant; the single dotted path is not
statistically significant. Note: path coefficients less than .10 indicates a small effect, path
coefficients around .30 indicates a medium effect, and path coefficients around .50 indicates a
large effect (Suhr, 2008).
a
Client represents the interests of the employee for safety and the customer for product quality
(Herrero et al., 2002).
An analysis was conducted separately on the quality and safety data using the modeling
parameters used in characterizing the “Data Fitted Model.” The difference in the model was
quantified using the Chi-Square difference test which was χ2diff(7) = 10.43. This value is less than
the critical value of a Chi-Square with 7 degrees of freedom, with the significance level of .05
(χ2crit = 14.07). This indicates that the safety and quality group distributions fit well and the fit is
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not likely to be due to chance, and overall is an improvement over the analysis of the Figure 1
model. The main difference between the Figure 2 and Figure 1 model statistics is that the
“Client Focus” to “Client Satisfaction” path changes from having a medium effect to a small
effect with the p value moving from significant to insignificant. This small effect size of itself is
unimportant because it must be considered within the practical value of the path and any possible
mitigating factors that might be depressing the coefficient (Durlak, 2009).
Additionally, the r2 for client satisfaction is .70 which is considered a large effect size
(Cohen, 1992). This means that the Figure 2 model explains 70% of observed outcome variance
for client satisfaction.
Post-Hoc Power Analysis
The observed power of this study was calculated using an online calculator (Preacher &
Coffman, 2006). This calculator applies procedures for calculating power in structural equation
models (MacCallum, Browne, & Cai, 2006). Using these methods, the observed power was .59,
which is lower than the commonly accepted minimum ideal for power of .80 (Tabachnick &
Fidell, 2013).
Chapter IV Summary
In this chapter, demographic descriptions of the participants were displayed, the
quantitative analyses were presented including screening for missing data, analyses of the safety
and quality groups, research questions were addressed, power analysis results were presented,
and the path model was analyzed for both the original and adjusted path models. In general,
more similarities than differences were found between the safety and quality professional groups.
Two of seven mean differences were identified between the groups, with quality professionals
scoring higher on reports of “Communication and Cooperation” and “Client Focus” than did the
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safety professionals. An analysis of Figure 1 model revealed some weakness in its fit with the
data, and a better fitted path model was found by use of modification indices. The adjusted
model worked well for explaining “Client Satisfaction,” and had a much better fit with the data
than the original model. While both Figure 1 and Figure 2 models both had a high r2 for client
satisfaction, Figure 2 model has a better fit to the available data.
Let us now turn to Chapter V to discuss the implications of these findings.
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CHAPTER V
ANALYSIS
This study is focused on filling the gap in the literature comparing the management of
quality, with the management of safety, using a model and techniques created to develop and test
the Theory of Quality Management (ThQM). Where studies were found describing and testing
theories of the management of quality, and papers were found calling for the joining of the
management of safety and quality, no studies until now were found proposing a common model
for the management of both quality and safety through the lens of the management of quality.
The ThQM was outlined by Anderson et al. (1995) and retested and refined by other researchers,
all based on the writings credited to Deming and others’ on the management of quality. One
common component of the work on ThQM was a call to apply it to other areas of management.
This study adapted the work on the ThQM and tested it against another area of management, that
of safety.
Summary of the Research
This research required understanding the origins and relationship between quality and
safety for the purpose of understanding commonality and differences.
In the age of guilds and craftsman responsible for building and selling a product, safety
and quality were equal partners in maintaining the business (ASQ, n.d.; PBS, n.d.) A craftsman
who was injured could not produce and would lose customers, or a craftsman who did not supply
a quality product would lose customers. The late 19th and early 20th century brought about the
age of mass production, and the craftsman making one product at a time could not meet the new
demand, so the craftsman became a specialist who focused on one aspect of production as
exemplified by Ford Motor Company (Souza, n.d.). In the need for high production, the focus
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was on supplying a high volume of products with little focus on other areas including product
quality and employee safety. Product quality was managed by assuring high demand for
products and supplying large quantities of inexpensive products, but often low quality products.
A statement exemplifying this focus to the exclusion of other concerns was by Ford (2005) who
stated, “Any customer can have a car painted any colour that he wants so long as it is black”
(para. 223). Employee safety was managed by meeting government regulations requiring
companies to pay for injuries to workers or their families. At this time, workers were blamed for
their on the job injuries.
WWII brought about a temporary adjustment to U.S. production focus; the focus became
meeting quality specifications for the production of war materials (ASQ, n.d.). After the
conclusion of WWII, U.S. manufacturers reverted back to focusing on high quantity production
and dropping quality standards. Japan started rebuilding from the devastation of the war and
became interested in product quality, recognizing that the U.S. quality standards was one of
many reasons for their defeat (ASQ, n.d.).
Japan asked Deming and Juran, who were instrumental in developing U.S. war time
quality standards to begin lectures and training on how to improve quality by controlling
production processes by the use of statistical controls (Landesberg, 1999). The Japanese were
successful at implementing quality production methods, resulting in their supplying the world
market with high quality products and shifting consumers to demand quality in their purchased
products (Mazur, n.d.). The change in purchasing more products from Japan resulted in U.S. and
other countries developing a world view for the production and supply of parts and products.
This move to the “globalization” of supply chains for products and components along with the
demand for quality products resulted in the need for the development of international standards
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for the management of product quality to ensure that products and parts supplied fit their
intended purposes across international borders. These international quality standards were based
on work on quality developed by the U.S. during WWII and instituted for the Japanese by
Deming and Juran. The principles used in developing the international standards for managing
quality, as taught and written by Deming, were the template for the development of other
international standards including the management of employee safety and of the environment
(ISO, n.d.).
A theory was proposed by Anderson et al. (1994) based on the Deming’s writings and
teachings on quality. The purpose was to adapt Deming’s work on quality from a series of ideas
into a form that could be testable. This resulted in the proposal of a ThQM and subsequent
testing. The initial theory used a path model to explain the relationship starting with leadership
and ending with the satisfaction of the customer. In all the work done on the development of the
ThQM, researchers (Anderson et al., 1995; Douglas & Fredendall, 2004; Douglas & Judge,
2001; Fisher et al., 2011; Grandzol & Greshon, 1998; Zu et al., 2008) suggest that it should be
expanded to other areas of management, but no other study was designed to adapt the ThQM to
areas outside product quality until now.
The model of the ThQM was written for only the management of quality and had to be
adapted for this study to include the management of safety. My research began by analyzing the
work of others on the ThQM and applying their work to the management of safety. This
necessitated modifying the previous research to develop a model and a survey instrument that
would encompass describing, testing, and comparing the management of quality and safety. A
few terms and definitions were exclusive only to the management of quality and required finding
common semantics. An example of this is that quality management focuses on satisfying the end
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user of the product or service, or the customer. The analogous term for customer, or end user,
common to both the management of quality and safety would be client, the end user who benefits
from an increase in value (Herrero et al., 2002; Lawton, 1993). From the perspective of quality,
the end user or customer benefits by an improved product or service resulting in fewer
complaints, from the perspective of safety, the end user or employee benefits by an improved
production process resulting in fewer injuries.
A number of studies of the management of quality were tapped to extract survey
questions that could be adapted for testing the elements of the ThQM for both the management
of quality and safety; the ThQM was written only for the management of quality so some survey
questions were exclusive to that business rubric. Questions used to study the ThQM were
identified and adapted to communize terms describing the same element of management from
the perspectives of quality and safety management for the survey.
The adapted survey was beta tested and adjusted based on comments. The final survey
was distributed to members of two seemingly unconnected professional organizations, one
focused on product quality (American Society for Quality) and the other focused on employee
safety (American Society of Safety Engineers). Initially, a demographic analysis was done of the
participants with a majority of the participants from both the safety and quality groups employed
by the manufacturing sector of the U.S. economy. The survey results were converted from alpha
to numeric values and an analysis was performed on the data. A few question responses were
missing so hot-deck data imputation was used to avoid losing the whole series of element
questions from the participant. The data was checked for skewness and kurtosis and found to be
normally distributed. A test of the internal consistency of the questions was found to be good by
use of Cronbach’s alpha (Nunnally & Bernstein, 1994). The data was then scrubbed for outlying
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data points using Mahalanobis distance procedure (Mahalanobis, 1936; Tabachnick & Fidell,
2013). Then the data was tested against the research questions in this study.
Discussion of the Findings
The results of this study offers strong evidence that elements used in the management of
quality are essentially the same elements used in the management of safety by practitioners in the
Midwestern U.S. Statistically the safety and quality groups answered questions the same within
the context of the elements of the ThQM as outlined in the research questions in this study.
Research questions 1 and 2 focused on the perceptions of the safety and quality
professionals regarding the presence of quality management constructs in their organizations. In
general, for equivalent questions, the safety professionals’ responses tended to be lower than the
response by the quality professionals for the same question, but were statistically the same.
There were stand-outs within the question responses, Table 8 shows the difference between the
responses for the quality and safety professionals. The top four questions with the highest
response difference are responses to equivalent questions by safety professionals. The question
with the highest distance from the mean response is to the question “We measure
employee/customer satisfaction ….” It is 2.7 standard deviations away from the mean, and the
question with the next highest distance “Our processes and activities center on satisfying …” is
1.86 standard deviations from the mean.
Though the safety professionals tended to answer questions lower than the quality
professionals, the responses by the groups had more in common than not. Research question 3
compared the safety and quality groups. The safety and quality groups were found to have no
statistically significant difference in their perceptions for equivalent questions by use of an
independent samples t-test and Cohen’s d. Pearson’s product inter-correlations were found with
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the results analyzed using a Fisher r-z transformation with the results indicating that there is no
significant difference between the correlations for the safety and quality professionals, the
groups answered equivalent questions statistically the same. This was the justification for
combining the groups to develop the final data fitted model for the quality and safety sampling
groups.
Research question 4 focused on the extent that the Figure 1 model would predict
perceived “Client Satisfaction.” The question was answered by calculating the goodness of fit
by finding the coefficient of determination (r2), with a good fit considered as an r2 greater than
.50 (Tabachnick & Fidell, 2013). The calculated r2 for the Figure 1 model was .66, meaning that
the Figure 1 model explained and predicted 66% of the data variation for the element of “Client
Satisfaction.” Therefore, the Figure 1 model offers a good fit to the data in predicting “Client
Satisfaction” for future studies using the same surveys.
Where the r2 value tested the model fit to the data, other tests were used to evaluate the
data fit to the model. An analysis of the data fit to the Figure 1 model indicated that a better
model could be specified improving both the r2 value and the measures of model fitness. Based
on the fit indices as displayed on Table 13 and 14, the Figure 1 model was adjusted with the
addition of four paths as shown in Figure 3 (as repeated from Chapter IV). The result is that the
Figure 3 model was adapted by this study as a better fitted model and explaining 70% of the
variation within the outcome variable of “Client Satisfaction.”
Summarizing the Figure 3 “Data fitted model,” the constructs of the data fitted path
model are drawn as rectangular boxes. In this model the constructs are titled “Leadership in
Managing Quality and Safety,” “Communication and Cooperation,” “Workforce Management,”
“Process Management,” “Continuous Improvement,” “Client Focus,” and “Client Satisfaction.”
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The solid line connectors and arrows indicate the order flow of the hypothesized relationships
between each construct. Arrows originate but do not point at the construct to the left of the
model so this element or construct is considered as the exogenous variable and could be
considered as an independent variable. The other constructs with arrows pointing at them are
considered the endogenous variables and could be considered as dependent variables.
Path analysis is an extension of multiple regression, but stronger in that it graphically and
explicitly looks at interrelationships among a network of variables. Figure 3 shows an example
of these relationships displayed as the boxes, labels, and arrows (Denis & Legerski, 2006). The
aim of path analysis is to estimate the size and significance of the connections between model
elements; on the Figure 3 the size and significance is shown by the labels on the arrows. Path
coefficients are unit-less measurements of the direct effect and relative strength of relationship
between the model elements.

Figure 3. Ladewski’s (2017) data fitted model showing standardized coefficients for summed
quality and safety data. Note. Solid paths are statistically significant; the single dotted path is not
statistically significant. Note: path coefficients less than .10 indicates a small effect, path
coefficients around .30 indicates a medium effect, and path coefficients around .50 indicates a
large effect (Suhr, 2008).
a
Client represents the interests of the employee for safety and the customer for product quality
(Herrero et al., 2002).
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Interpretations and Implications of the Study Findings
This study is significant and adds to the development of the ThQM because it offers
statistical evidence that the theory is transferable to another area of management, in this study
that of safety. As shown by this study, the management of safety and quality share more in
common than not through the lens of quality management. This is based on the analysis of
statistical evaluation of the responses from members within two independent groups, the
American Society of Safety Engineers (ASSE) and the American Society for Quality (ASQ).
Though models are representations of the respondents’ perceptions of reality and a correlational
study does not prove causation, there is evidence of a good fit between the perceived aspects of
“Leadership in Managing Quality and Safety” under taken within an organization (as an output
variable) and the perceived “Client Satisfaction” for both the management of safety and quality
(as the outcome variable).
Beyond advancing the understanding of the ThQM, the practical implications of this
study are that the methods, techniques, and modeling could be applied to analyze an
organization. This practical use of the methods, techniques, and modeling as applied to the joint
management of quality and safety could be considered as the practice of quality management
(PQM).
Table 15 displays a summary of the findings of this study to prior work on the
development of the ThQM. My study offers new research, and adds and affirms previous work.
My study originates from previous work, but goes further by incorporating the management of
safety with the principles forwarded by the ThQM.
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Table 15
Comparison of Research
Comparison Summary between Ladewski
(2017) and Previous Research
The management of safety could be joined
with the management of quality.
There is a commonality between safety and
quality management.

Previous Research

Affirms: The call to join the management of
safety and quality (Beckerhagen, Berg,
Karapetrovic, & Willborn, 2003; Institution
of Occupational Safety and Health, 2015;
Manuel et al., 2014; Raišiene, 2011; Simon,
Bernardo, Karapetrovic, & Casadesus, 2013;
Vadastreanu, Bot, Maire, & Maire, 2015;
Zen, Lou, & Tam, 2006; Zutshi & Sohal,
2005).

The principles of the quality could be used
Affirms:
for the management of safety.
 There is similarity between safety and
 “All industries, manufacturing, and
quality within the operations management.
service are subject to the same principles
of management” (Deming, 1986, p. xi).
 Both associated with the same ideas, that
of improving operations.
 Commonality between management of
quality and safety (Behm, Veltri, &
Kleinsorge, 2004; Das et al., 2008;
Manuele, 2003; Maxfield, 2010;
Manzella, 1997; Veltri et al., 2013).
The differences between quality and safety
Adds to:
are superficial.
The terminology is different, but the focus is
The end user defined as client, or the one who
the same; to add value to the organization.
benefits from the focus on quality and safety
within the organization and improving the
“product production” as the outcome.
(Chiarini, 2011; Herrero, Saldaña,
Manzanedo del Campo, & Ritzel, 2002;
Lawton, 1993; Maxfield, 2010).
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Table 15 -- Continued
Comparison Summary between Ladewski
(2017) and Previous Research
The ThQM is could be applied to other
areas of management.
Its original application was for quality only.

Similarities in the fit of the quality and
safety professionals’ responses to the
ThQM path model.
 The analysis of the Pearson’s
intercorrelations indicates that the groups
answered the element questions
statistically the same, so the groups were
combined when testing the path model.
 89% of the questions were scored lower
by the safety group than the quality group,
further the highest and lowest scored
questions were by the safety professional
group.
Final analysis of the path model.
A well fitted model for the quality and safety
data was drawn up. The new model has a
large effect size explaining 70% of the
outcome variance for “client satisfaction.”

Previous Research

Adds to:
The application of the ThQM to another area
of management, that of safety (Anderson,
Rungtusanatham, & Schroeder, 1994;
Douglas & Fredendall, 2004; Fisher, Barfield,
Li, & Mehta, 2005; Fisher, Elrod, & Mehta,
2011; Grandzol & Greshon, 1998; Khan,
2010; Rungtusanatham, Forza, Filippini, &
Anderson, 1998; Rungtusanatham, Ogden, &
Wu, 2003; Zu, Fredendall, & Douglas, 2008).

New finding, no previous research addresses
this area of my research.

New finding, no previous research addresses
this area of my research.

In preliminary work to understand an organization’s standing in the PQM, components of
this study could be used to characterize the organization for the purpose of improving the
broadly defined element of client satisfaction. The survey questions, statistical evaluation, and
organizational modeling could be adapted to survey employees with an organization, and analyze
the alignment within the organization for at least the management of safety and quality.
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After such initial organizational modeling, the elements of the organization’s areas of
strength and weakness could be analyzed understand the level of mutualism between elements
within the organization. That information could be used to determine the strengths and
weaknesses within the PQM and determine if an intervention is appropriate. If the culture needs
adjustment, the elements within the organizational model could be analyzed to find the cause of
weaknesses and then implement changes to strengthen those aspects of the organizational
culture. As an example, an analysis of the Table 8 values indicates that the average difference
between safety and quality responses is 0.49 with a standard deviation of 0.30. The question
with the highest deviation from the mean is the question “We measure (employee/customer)
satisfaction on (safety/quality).” If an intervention is implemented to improve the measurement
of employee satisfaction, another survey could be performed to determine if there was any
movement in the perception to this question. After sufficient time to allow for full
implementation of the change, the organization could be retested with the results refitted to the
original model to determine improvement in the organizations PQM.
Limitations and Delimitations of the Study
This study was generally limited by the sampling pool and the number of respondents
completing the survey. The pooled number of participants did meet the minimum for using path
analysis techniques on the Figure 1 model, however the post hoc power analysis indicated low
power which limits the detecting effects. An example of the improvement in outcome can be
seen in the RMSEA values on Table 13 under the general column titled “Data Fitted Model.”
The “Quality plus Safety” RMSEA is .10 with a sample size of 142 while the RMSEA for the
“Quality” and “Safety” columns increases to .12 with a sample size of 99 and 43 respectively.
This indicates how sensitive the RMSEA is to sample size in in using the “Data Fitted Model.”
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Most participants identified themselves as working within manufacturing, but the
remainder came from a range of organizations that may or may not have the same type of
organizational structure, which is a limitation due to the uncontrollable variation in the sampling
pool. There was a different mix of industrial classifications between the safety and quality
groups which resulted in uncontrolled variation in the sampling pool.
The study did have delimitation bounds. The study focused on adapting the ThQM to the
management of safety only allowing a single comparison between quality and safety. Only U.S.
safety and quality professionals were included in the survey which reduced the variation in the
survey participants. The participants were selected from membership lists of professional safety
and quality organizations which bounds the responses to these professional organizations only.
Recommendations for Further Research and Study Closure
This study offers a method of comparing two areas of management in a way that has not
been done before. The comparison is based on adapting a model of the theory of quality
management (ThQM) as studied by a number of researchers (Anderson et al., 1995; Douglas &
Fredendall, 2004; Douglas & Judge, 2001; Fisher et al., 2011; Grandzol & Greshon, 1998; Zu et
al., 2008). This study goes beyond this earlier work by including the management of safety and
indicates that the ThQM is adaptable beyond the management of quality to include at least the
management of safety. The common framework that is present between these two business
functions is exhibited in the respective international standards that are written for quality and
safety, respectively the ISO 9000 and OHSAS 18000 standards. Both of these standards are
based on the principles of plan, do check (study), act (PDCA or PDSA) and continuous
improvement (CI) as summarized by Deming (1986). Another business function that is based on
the principles of PDCA and CI is environmental management, as outlined in the ISO14000
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standard. The outcome of this research calls out for testing the theory of quality management
(ThQM) and modeling quality and safety, with at least environmental management to see if the
model extends to all three of these areas.
A second more extensive use could be to strengthen the joint management for at least
quality and safety. Jointly managing quality, safety along with the environment is outlined in
numerous books and journal articles. The writings tend to follow three general lines of
justification for consolidating, improving efficiency of management (Kymal, 2015; Standards
Australia International, 1999), competitive advantage (Vadastreanu, Bot, Maier, & Maier, 2015),
and sustainability (Osman, Yusuff, Masood, & Jalil, 2013; Remmen, Jensen, & Frydendal, 2007;
Santos, Rebelo, Barros, & Pereira, 2012). However, all of these publications discuss the
mechanics of consolidation and why consolidation is important, but do not show a mechanism to
map out the perceptions of management for consolidating and adjusting these programs.
This study serves both a theoretical and practical purpose. At a theoretical level, this
study offers evidence that the organizational functions of safety and quality can follow the same
management model, broadening the understanding of the ThQM, and advancing the research
knowledge in this area. At a practical level, the survey, statistical analysis, and modeling
techniques could be used to help identify and focus resources on areas of weakness, and leverage
strengths in the management of safety and quality to improve client satisfaction. Improved client
satisfaction from the perspective of quality means an organization can better satisfy customers
by reducing product or service deficiencies, while from the perspective of safety, this means an
organization can better satisfy employees by reducing injuries. Both are desired outcomes.
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Survey Question Comparison
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Communication and Cooperation

Leadership in Managing Quality and Safety

a. Our top management (i.e., top executives and major department heads)
assume responsibility for safety performance.
a. Our top management (i.e. top executives and major department heads)
assume responsibility for quality performance.
b. Our top management provides personal leadership for the safety of our
product production.
b. Our top management provides personal leadership for the quality of our
product production.
c. Our top management has well defined targets for safety performance.
c. Our top management has well defined targets for quality performance.
d. Our top management provides our employees with the means to meet
company goals for safety.
d. Our top management provides our employees with the means to meet
company goals for quality.
e. Major department heads participate in the entire safety improvement
process.
e. Major department heads participate in the entire quality improvement
process.
f. Safety issues are reviewed in our company's management meetings.
f. Quality issues are reviewed in our company's management meetings.
g. Goals, objectives, and strategies for safety are communicated to our
employees.
g. Goals, objectives, and strategies for quality are communicated to our
employees.
a. Everyone works well together on safety matters.
a. Everyone works well together on quality matters.
b. Departments frequently communicate with each other on safety matters.
b. Departments frequently communicate with each other on quality matters.
c. Management works well together on important safety decisions.
c. Management works well together on important quality decisions.
d. We maintain close contact with our employees to identify developing safety
issues.
d. We maintain close contact with our customers to identify developing quality
issues.
e. Our employees give us feedback on our safety performance.
e. Our customers give us feedback on our quality performance.
f. We measure employee satisfaction on safety.
f. We measure customer satisfaction on quality.
g. We use employee needs as the basis for safety improvements.
g. We use customer needs as the basis for quality improvements.

Workforce Management
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a. We form teams to solve safety problems.
a. We form teams to solve quality problems.
b. Employees get feedback on their safety performance.
b. Employees get feedback on their quality performance.
c. Employees are involved in making safety decisions.
c. Employees are involved in making quality decisions.
d. Employees receive safety-related training.
d. Employees receive quality-related training.
e. Our employees are recognized for superior safety improvement.
e. Our employees are recognized for superior quality improvement.
f. Safety training is given company-wide.
f. Quality training is given company-wide.

Process Management

a. Processes are designed to be “mistake-proof” to minimize the chance of
errors related to employee safety.
a. Processes are designed to be “mistake-proof” to minimize the chance of
errors related to customer quality.
b. We meet our daily production schedules.
b. We meet our daily production schedules.
c. Production is stopped immediately for safety problems.
c. Production is stopped immediately for quality problems.
d. Our preventive maintenance program includes a focus on the safety of
product production.
d. Our preventive maintenance program includes a focus on the quality of
product production.
e. Clear process instructions, procedures, and work instructions that includes
safety are given to employees.
e. Clear process instructions, procedures, and work instructions that includes
quality are given to employees.
f. Our production work areas are well organized and clean.
f. Our production work areas are well organized and clean.

Continuous Improvement
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a. Continuous improvement of our product production stresses improving
safety.
a. Continuous improvement of our product production stresses improving
quality.
b. Employees contribute to improving the safety of product production.
b. Employees contribute to improving the quality of product production.
c. Employees accept responsibility for improving the safety of our product
production.
c. Employees accept responsibility for improving the quality of our product
production.
d. Employees have many opportunities to suggest changes or modifications to
improve the safety of existing processes.
d. Employees have many opportunities to suggest changes or modifications to
improve the quality of existing processes.
e. The safety of our product production has improved in recent years.
e. The quality of our product production has improved in recent years.
f. We receive the recognition we deserve in improving the safety of our product
production.
f. We receive the recognition we deserve in improving the quality of our product
production.
a. Our processes and activities center on satisfying the safety needs of our
employees.
a. Our processes and activities center on satisfying the quality needs of our
customers.

Client Focus

b. Managers and supervisors encourage activities that improve our employees'
satisfaction with our safety.
b. Managers and supervisors encourage activities that improve our customers'
satisfaction with our quality.
c. Satisfying the safety expectations of our employees is the most important
thing we do.
c. Satisfying the quality expectations of our customers is the most important
thing we do.
d. Leadership and management behave in ways that show to our employees
the high importance of safety.
d. Leadership and management behave in ways that show to our customers
the high importance of quality.
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a. In general, our employees are satisfied with our focus on the safety of our
processes and activities.

Client Satisfaction

a. In general, our customers are satisfied with our focus on the quality of our
processes and activities.
b. In general, we compare very well with industry norms in terms of the safety
of our product production.
b. In general, we compare very well with industry norms in terms of the quality
of our product production.
c. Over the past 3 years, we compare very well with industry norms for safety
performance.
c. Over the past 3 years, we compare very well with industry norms for quality
performance.
d. Over the past 3 years, our employees have been very satisfied with the
safety of our product production.
d. Over the past 3 years, our customers have been very satisfied with the
quality of our product production.
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Appendix B
Invitation to ASSE Management and Manufacturing Practice Specialty Members to Take the
Survey

111

Invitation for ASSE members to take the survey:
Dear ASSE Management & Manufacturing Practice Specialty Members:
You are invited to participate in a short on-line survey asking your perceptions of
quality or safety management. Your input will further our knowledge regarding
these areas of management. Here is the anonymous survey
link: https://wmichcas.qualtrics.com/SE/?SID=SV_0k4KV27SlYNSlBb.
The data from this survey will be used to develop and publish research to test
similarities between safety and quality management. As members of these
communities the research will be made available to you once published.
The survey will take less than 10 minutes, so completing it now would be
appreciated. All individual responses are anonymous, which means your privacy is
maintained throughout the study.
Please take this survey from the perspective of the worksite where you regularly
perform your work duties.
If you have any questions about the survey please contact Bruce Ladewski
at Bruce.J.Ladewski@wmich.edu or 269-615-8821.
Overview
Bruce J. Ladewski an ASSE Professional Member and a WMU Doctoral Candidate
would like to invite ASSE members to take part in a survey he is using to test if the
theory of quality management can be applied to
other areas of management, in this study that of safety.
Facts about the survey:


The responses are anonymous and does not collect any personal
information from participants.



A parallel survey is also being distributed to American Society for Quality
(ASQ) membership to get responses from Quality professionals that will be
compared with survey data collected from Safety professionals. The
implications of this study are to help in the movement to jointly manage
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safety and quality and offer a model of how this works and how the
management of both can be strengthened.


The target is to obtain a minimum of 180 completed responses from working
safety professionals.



Survey
Link: https://wmichcas.qualtrics.com/SE/?SID=SV_0k4KV27SlYNSlBb

Request Summary:
I am writing my PhD dissertation on testing if the theory of quality management can
be applied to another area of management in this study that of safety. Though
there is nothing new about using principles of quality management with other areas
of management, there is no work comparing the management of safety with the
management of quality. I am asking the ASSE to email my survey to a subset of its
safety professional membership asking for perceptions on safety management.
The survey results from the ASSE respondents will be compared with a similar
sampling from a subset of the membership of the American Society Quality (ASQ)
to test the generalizability of safety and quality management. The safety survey
should be sent to about 900 ASSE members to assure adequate number of
completed surveys. After completion of my study I will offer to present my findings
to my local section and to the broader ASSE community. This research is topical
because there is a move to integrate safety and quality management systems and
if common characteristics can be demonstrated, then the efficiency of safety
management could be improved. The survey protocol has been approved for
distribution by my doctoral committee and by the Western Michigan University
Human Subjects Institutional Review Board.
Sincerely,
Charlyn Haguewood
Manager, Practice Specialties
847-768-3436
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Appendix C
Invitation to WMASSE Members to Take the Survey
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Hello WMASSE members,
Our WMASSE member Ladewski, Bruce is doing a project comparing the management structures of
quality and safety for his Ph.D dissertation. He is working toward getting an additional 46 responses
from safety professionals to meet an acceptable response number to do his statistics. He is collecting
the data through the survey link: https://wmichcas.qualtrics.com/SE/?SID=SV_0k4KV27SlYNSlBb. If you
would, please complete this survey. Bruce will appreciate it!
If you have any questions about his work, let him know and he will be more than happy go into detail
about his project. His contact information is:
Bruce Ladewski
WMU Doctoral Candidate
269-615-8821
bjladewski@ftch.com
Thanks!

Mingyu Wu, Ph.D, Associate Professor
WMASSE President
Grand Valley State University
Padnos College of Engineering and Computing
Occupational Safety and Health Dept.
Eberhad Center Rm. 618g
301 West Fulton
Grand Rapids MI 49504
616-331-5595
http://www.gvsu.edu/osh/oshm-faculty-6.htm
wum@gvsu.edu
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Appendix D
Request for ASQ Region 10 Leaders to Send the Survey to their Membership
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This message has been sent to the chair, newsletter editor, and internet liaisons for
Region 10 sections and the Quality Management Divisions.
ASQ member leaders,
Bruce J. Ladewski, an ASQ student member and a WMU Doctoral Candidate would like to invite
ASQ members to take part in a survey he is using to test if the theory of quality management
can be applied to other areas of management. You can help support his research by
distributing this survey through your regular member communication channels. Messages for a
survey invitation and reminder are attached for your use.
Request Summary (from Bruce):
I am writing my PhD dissertation on testing if the theory of quality management can be applied
to another area of management, in this study that of safety. Though there is nothing new about
using principles of quality management with other areas of management, there is no work
comparing the management of safety with the management of quality. I am asking to email my
survey to a subset of the quality professional membership asking for perceptions on quality
management. The survey results from the ASQ will be compared with a similar sampling from a
subset of the membership of the American Society of Safety Engineers (ASSE) to test the
generalizability of quality and safety management. The quality survey should be sent to about
900 ASQ members to assure adequate number of completed surveys. After completion of my
study I will offer to present my findings to my local section and to the broader ASQ
community. This research is topical because there is a move to integrate quality, safety, and
other management systems and if common management characteristics can be demonstrated,
then the efficiency of quality management could be improved. The survey protocol has been
approved for distribution by my doctoral committee and by the Western Michigan University
Human Subjects Institutional Review Board.
Facts about the survey:
 The responses are anonymous and does not collect any personal information from
participants.
 A parallel survey is also being distributed to community members of the American
Society of Safety Engineers (ASSE) to get responses from safety professionals that will
be compared with data collected from quality professionals. The implications of this
study are to help in the movement to jointly manage quality and safety and offer a model
of how this works and how the management of both can be strengthened.
 The target is to obtain a minimum of 180 completed responses from working quality
professionals.
 Survey Link: https://wmichcas.qualtrics.com/SE/?SID=SV_0k4KV27SlYNSlBb
Thank you for your assistance. If you have any questions, Bruce is copied on this request.
Kind regards,
Cynthia Nazario, CQIA
Manager, Community Development – Geographic Communities
600 N. Plankinton Ave.
P.O. Box 3005
Milwaukee, WI 53201-3005
Toll Free North America 800-248-1946, x2216
Direct +1 414-274-2216
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Fax 414-765-8670
Web www.asq.org
The Global Voice of Quality™

Join the ASQ Member Leaders LinkedIn Group
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Appendix E
Invitation to ASQ Section 1007 Members to Take the Survey
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Bruce and all ASQ #1007 members,
Attached is information about a survey being requested by one of our own ASQ #1007 members, Bruce
Ladewski (our secretary) related to a project he is doing for his Phd. You will be representing the
Quality side of this survey. I urge you to take a few minutes and participate in this survey for Bruce
thereby doing one of your co-members a favor. Bruce has promised to provide our section a summary
report-out of the survey results / conclusion when the information is tabulated.
Sincerely,
Jim Bluschke
ASQ Sect. #1007 Chair (2016)
269-428-2411
=============================================================================
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Appendix F
Ladewski’s (2017) Survey Questions as Displayed by Qualtrics
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Questions for those who have major quality responsibilities
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Questions for those who have major safety responsibilities

125

126

127

128

Appendix G
IRB Review Letter

129

